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COURSE OBJECTIVES* SCIENCE COURSES* ELECTRONICS* COLLEGE 
INSTRUCTION* INSTRUCTIONAL INNOVATION* PHYSICS* ECONOMICS* 
♦SELF PACING MACHINES* ♦AUTOINSTRUCTIONAL AIOS* 

INDIVIDUALIZED PROGRAMS* MODELS* LEARNING PROCESSES* OLO 
WESTBURY* LONG ISLAND* NEW YORK CITY* NEW YORK 

A MODEL FOR CURRICULUM DEVELOPMENT WITH DIFFERENTIALLY 
PACED SYSTEMS OF LEARNING WAS DESIGNED* IMPLEMENTED* ANO 
EVALUATED. THE MODEL WAS BASED ON THE CURRENT 
STATE-OF-THE-ART AND PROVIDED DETAILED MECHANIZATION BY WHICH 
STUDENTS IN MASS TRAINING EFFORTS COULD PROCEEO AT THEIR 
OPTIMAL* INDIVIDUAL RATES OF LEARNING TOWARD THE ATTAINMENT 
OF COURSE OBJECTIVES. DETAILED PROCEDURES PRESENTED AN ITEM 
ANALYSIS FOR EACH COURSE ADAPTED TO THE MODEL— N DC ANO AC 
CIRCUITS* * BASIC ELECTRONICS* * "GENERAL PHYSICS*" AND 
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Sample pages from tee Item Analysis of 
Electrical Technology 5011 in original and 
restructured forms. 

Appendix B 
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New York lot Cl tut* of Technology 
!• Objectives **\ 

Hi* research d*tcrlb*d In this proposal it designed to provide a nodal 
for th* development of curricula In differentially paced tyt terns# Xt seeks 
to utilise modern technology and provide the detailed mechanism whereby each 
student In a mass training effort nay proceed In hit chosen curriculum at 
hit optlmalgrate with a high probability of attalnnent of the objective* of 
the progran# Xt nutt effect smooth Inter and Intra-courte transition* 
which relate effectively to other pertinent disciplines and prerequisites, 
to spell out resources available, to provide diagnostic naans for assessment 
of student performance, and to furnish rccoonendad corrective and thera- 
peutic measures quickly, where weaknesses are evident# 

Finally, it strives to challenge, reinforce, and motivate each student 
towards greater effort in a dlf f erentlally-paced , economical and loglstl- 



rally feasible system# 

These broad alms nay be detailed in a set of sub-objectives designed 
to Insure the following: 



1. That a detailed list of items for each course in a curriculum be 
formulated, and that the objectives for teaching each of the items 
be coded for later evaluative purposes* Items and codes will be 
programed for a computer for storage. Interpretation and easy 
retrieval# 



2# That there be smooth transitions between successive courses within 
a departmental .eataUala# 

3. That Courses taken in one department be closely linked with those 
taken In other departments, so that needless repetition of 
mater ials be avoided; that each item of material be sufficiently 
covered; that prerequisites be supplied in proper time phase; 
and ***** newly acquired tools be put into use a* quickly as possible. 



4. That the materials for the courses be available; that th e student 
know unfitly IttMf hi ihwiU mi tikis iitidAli sod thit tis hi ®hii 
to proceed at the rate best suited to his learning abilities as 
determined by the combined resources of instructor and computer. 



5 # 



That mtifif be provided to continually evaluate the student* s 
progress so that he can ha adviaad of approprlate pwblea sessions , 
discussion groups, lectures mud other services and facilities of 
value to him# 



6. that the student be abls to observe bis own progress; that he 
learn of his bistakes quickly and be referred to remedial 
material; and that he be stimulated to proceed at a rate which 
will ensure both effective learning and good use of time in a 
differentially -paced program* 

7* Shat the courses of instruction be continually assessed for 
quality and effectiveness, 

8, Shat they serve as guides for students and faculty to primary 
and secondary sources so that they may obtain alternate 
approaches towards particular items and groups of items, 

9, That they serve as guides for teachers in assigning outside 
reading or extra projects. 



It« Procedures and Outcomes 

hsthods have been developed to meet the objectives listed above in a 
self-improving differentially-paced system. Detailed procedures are re- 
ferred to in the appendices and attachments to the report, Specific illus- 
trations of how the model system is meeting Its objectives follow. 

Course Ob jectives - An Item Analysis for each course 
represents the detailed toplc-by-topic breakdown of 
course content. Specifically, each course has been 
analysed with respect to: 

a, a close breakdown of course sequence by topic 

b. . suggested source references for study of each topic 
Sample pages from the Item Analysis of Electrical Technology 
5011, DC and DC Circuit Analysis, in original and restructured 
forms are attac h e d in Appendix A, (Attachment AA includes re- 
presentative sets of curriculum analysis materials originally 
generated for use in the following courses: 

BIS011 - DC and AC Circuits 

» 

ST5030 • Basic Electronics 

PH4011 - General physics 

SS2010 - Principles of Economics ) j 

j *•* , * • <. v * * 




Articles VII and VIII of the Curriculum Analysis Materials and Procedures 
Manual (see Attachment BB) provide detailed explanations and directions 
for senerating courses designed for differential-pacing. 

Curriculum Objectives - The Electrical Technology sequence, DC and AC 
Circuit Analysis, Basic Electronics, and Transistor Electronics demon- 
strate the type of curriculum planning facilitated by curriculum analysis 
methods* Courses presented In this way enable students and instructors 
to know Immediately the direction of a particular course sequence as well 
as minimum course requirements. Sample pages shoving the relationship 
of a topic presented at varying levels In each course are attached as 
Appendix B. Courses like College Algebra and Trigonometry, General Physics, 
and AC and DC Circuit Analysis are usually taken concurrently by freshmen . 
technology majors. They are planned to avoid repetition and arranged so 
that pre-requisites and co-requisites In related courses are studied at 
appropriate times. In addition, inter-departmental conferences are aided 
in curriculum planning by the availability of Item Analysis material and 
other related curriculum analysis material. 

Student Objectives a nd Progress - Instructions for student use of 
materials are precisely stipulated In brochures such as the one developed 
for an Off-Campus Program (see Appendix C). The sample output forms con- 
tained In Appendix D demonstrate how the computer aids the student in 
analysing his difficulties and determining his own best pace for achieving 
course objectives. The sample Individual print-out Is available for each 
diagnostic test that a student takes. It Is a test analysis which tells 
him the topics requiring review as well as his score. In addition, 
specific referrals to secondary resources are recommended for review of 
each topic requiring further study. Note that Item Analysis material in 
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Appendix A was resfcrhctured to indicate only prime source materials* 
The computer-oriented printout referrals give alternate media and 
sources for items in which students encounter difficulties* 

The sample individual print-out shown in Appendix D represents 
a simplified version of the referrals shown in Attachment AA and 
originally described in the "Innovations in the Development of 

f 

Curricula for Differentially-Paced Systems' proposal* The new output 
forms were developed by N*Y*I.T* and I*T.T. Human Engineering groups 
as an improvement In the use of the computerised techniques* For 
reinforcement, organisation of study, and therapeutic purposes, it is 
desirable for the student to receive the results of diagnostic exami- 
nations as soon as possible* '.To achieve this, examinations are graded 
by computer and the following Information printed on an individual 



itsbWwiii^ ^ 



output form for each exam a student takes: 

a* Question number, correct answer and topic missed 

b. Information category 

c. Referral to secondary sources and page references 

« 

d* level and extent of treatment for each, suggested reference 
New and better methods for storing and retrieving detailed referral 

Information for each topic have obviated the need for condensed re- 

* 

ferrals suggested in the original proposal* By distinguishing between 
the prime sources and suggested secondary sources used In a course, it 
is possible to concentrate only on prime materials in designing the 
basic course outline and item analysis, yet to program specified 
secondary resources Into the computer with Indications that they are 
to be used for back-up, enrichment, or review* 



A 












Group section test analyses are also attached in Appendix D« These 
demonstrate the different dates at which varying members of students 
took a test covering the same topics* (Other important information .. 
printed on these forms will be referred to in other sections of this 
report*) A "learning laboratory 1 * provides teaching machines* tape 
and film libraries* and a "live” instructor for scheduled or un- 
scheduled study sessions* Resources in the laboratory are designed 
for a variety of specific review purposes* Depending upon whether 
a student needs more or less extensive review or a higher of lower 
level of presentation Of topics , he is directed to the resources most 
suitable for him* His progress record and otisas are generally the 
best indicators of his specific study needs* 

Sample records of progress of students in an Off-Campus Program de- 
monstrate how the principles of differential-pacing worked in a 
learning situation where the students were employed in industry 
and would not have been able to pursue college- level study in con- 
ventional curriculume with fixed time bases* These are attached* in 
Appendix 8* 

The development and storage of Course Record Profiles and Student 
Record Profiles by computer provide further valuable information on 
the learning rates of individuals and groups for each course and 
topic studied* Selected data on each unit test a student takes Is 
stored here as a permanent record for the purpose of long term 
analysis* Together , with detailed explanations of each* sample Course 
Record Profiles and Student Record Profiles are attached in A ppend i x P* 
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Evaluation and Assessment 

Group performance with respect to each question on a test can be 
readily assessed by reference to section test analyses readout by* 
computer (see Appendix D)» Individual performance within a course 
is stored by computer and printed in the form of a Course Record 
Profile (see Appendix P fofr detailed explanation)* Overall indi- 
vidual performance in all courses is provided in the Student Record 
Profile (also contained in Appendix F), Other group distributions 
and correlations can be made as rapidly* once they are programmed 
into the computer* Continual assessment of quality and effectiveness 
of courses using covariant and regression analysis of selected data 
has been made feasible by the introduction of the computer into the 
system* In addition to human evaluation of course and curriculum 
content, it is now possible to correlate course content and methods 
with effective learning for a particular student or group* For a 
discussion of computer techniques and flexibility in grading exami- 
nations, *pee Article I of the Materials and Procedures Manual 
(attachment BB>. It should be noted that while most procedures 
mentioned in the Manual are presently in use* some procedures have 
been further refined for use with a data-linked terminal, with an 
optical scanning mechanism, and for minor programming changes* 



III Summary 

Faculty response to the new curriculum methods Indicates the 
potential for enrichment rather than limitation of Instruction when 
the materials are used as minimum requirements and guides* By specify- 
ing primary and secondary sources, the Item Analyses and computer print 
outs indicate a direction for systematic expansion of the means for 
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ITT Summary (cont'd) 

teaching and learning topics. The prospect* for more creative teaching 
within the framework of a differentially-paced system are increasingly 
more apparent as more faculty members participate in the development 
and use of new curriculum methods 4 

1. An Item Analysis for each course represents the 
detailed breakdown of course content with respect 
to topics and source references; 

2. Curriculum planning is facilitated by curriculum 
analysis methods with respect to the direction, 
minimum requirements, and levela of presentation 
for each sequence. Pre-requisites and co-requisites 
in related courses can be studied at appropriate 
times .nd needless repetitions avoided. 
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3. Instructions for student use of course materials are 
precisely stipulated. With the aid of computer, a 
student can analyse his own difficulties and find 
his own best pace for achieving course objectives. 
Specific referrals to secondary resources are recom- 
mended for review of any topic requiring further study. 
With a computer in the system, a student receives the 
results of diagnostic examinations more quickly than 
he does if conventional grading methods are used. A 
student can proceed at his own rate and be directed to 
use the resources of a "learning laboratory" for re- 
view, reinforcement, and corrective purposes. Selected 
data for each course and test taken is stored As part 
of a student's permanent record in the form of Course 
Record Profiles and a Student Record Profile. 

4. Course Record Profiles, Student Record Profiles, 
section test analyses, and computer grading of exams 
provide the basis for continual assessment of the 
quality and effectiveness of courses. Eventually, 
course content and methods will be correlated with student 
learning behavior and evaluated accordingly. 



The development of the new methods described in this report has made it 




possible to use curriculum analysis materials as the basis for a truly 







individualising system in which every student can proceed at his own 
pace. Furthermore, because of the development of associated "hardware" 
(such as the installatlor of the new data-phone and computer terminal 
and NYIT'a "learning laboratory"), it is possible for remote, data- 
linked laboratories and classrooms to receive the benefit of differen- 
tially-paced education systems, controlled from a central computer 

facility via simple telephone lines. 
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APPENDIX A 



Sample pages from the Item Analysis of 
Electrical Technology 5011 , DC an/I AC 
Circuit Analysis, in original and re- 
structured forms. 
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ET5011 


SUBJECT i 


STATIC ELECTRICITY 


1 


r ;’OI 


?IC SOURCE REFER J 


MCE NUMBERS AMD PAGES ~1 




• number 


Title 


140 




151 




1 


ET00010 


States of Matter 


3-4, 7 
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ET00020 


Elements, Compounds, 










1 




Mixtures 


4-6 








v 


ET00030 


Atomic Structure 


6-6 




4-7 




1 


ET00040 


Law of Electric Charge! 


■ 6-10 




241 




1 


J3T00050 


Constitution of Charge! 


i 








1 




and Charging 


11-14 








1 


ET00060 


Atoms and Ions 


15-17 




7-6 




I 


ET00070 


Coulomb’s Law- Force ' 


» i 

% 








m 




Between Charged Bodies 


17-21 




241-244 




I ; 


ETOOOSO 


Electric Field 


21-24 




242 




fl 


ET00090 | 


Detection Devices 










1 




Electroscope 


24-25 


* 
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ET00100 


Distribution of Charge; 


s 26-29 




243 




1 


ETOOIXO 


Lines of Force Field 










M 




Intensity 






241-244 
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ET00120 


Conduction, Insulation 


• 




9-12 
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ET00121 


Units of Measurement 






13-17 





Item Analysis- Restructured Version 
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Appendix B 



Sample pages show Che relationship of 
Copies presented at varying levels in 
the ET5011, ET5030, and ET5090 course 
sequence (DC and AC Circuit Analysis, 
Basic Electronics, and Transistor 
Electronics*) 
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Appendix B 



Tbpjc_ BT00020 - Atonic Structure 

At presented In ET50U, the concept of atonic 
structure Is the basis for defining such terns 
as electric current, voltage, and resistance. 



Topic KT01790 • Xhermionlc Emission 

Unless the student has a clear understanding 
of atonic structure as It was presented In the 
preceding course, he will not be able to under- 
stand the process of thermionic emission which 
he studies In 13T5030. 



Topic BT03770 - Conductors 

In the ET5090 course, conductors are defined as 
materials that have a large number of loosely 
bound valence electrons. Such a definition would 
have no meaning to the student who had not 
learned the basic concept r f "atonic structure •** 
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Appendix C 








NEW YORK INSTITUTE OF TECHNOLOGY - ITT 
ORIENTATION BULLETIN 



April 6, 1966 
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CongratuLationa on your acceptance into the Mew York Institute of Technology- 
ITT Off-campus Program* The faculty and staff of Mew York Institute of Tech- 
nology welcome you and stand ready to assist you in your studies in every 
way we can. Although you will not he attending conventional classes, you 
will be taking the same courses for college credit as your ou-cempue counter- 
parts* 



This booklet has been prepared especially for you* It explains how to use 
the course materials, some of which were especially designed for this program t 
It will also tell you how to study and what types of facilities are available 
to help you if you encounter any problems in a course* 

Together with the orientation session, this booklet is intended as a guide 
to explain what you have to do to complete each course successfully. 
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MATERIALS 



ft-- 



Tor each course you will receive the following materials: 



1. "Item Analysis and Source References , Book I" 

2. "Diagnostic Questions , Book III" 

3. IBM Port- A- Punch Unit 



4. Student Answer Cards 



In addition, this booklet and a sample computer read-out will be very 
useful to you if you have any questions later about how to proceed. Please 
keep these with you whenever you Intend to study until you are experienced 
with the new methods. 






Please contact Mr. Toddle, Manager of Education at 1TTFL, regarding 
purchase of required texts for each course you take and the availability 
of other references and teaching machines. 



'•'.I . : 






* " r ' '■ F - • / ’* ' 

' : Vo- y •; t - v -'n ;; "* ■■■ ■ rri: t ; . ,r - ; , s . , , . . 



F- 



- !fj 






l- ■ 



i ; 






i 









i 



i 

0 

i 

i 



t 



i 



i 



kr.tirtLS.i.TiiiiiU 



CM 

MH 

o 



A 

00 

<0 

P4 



e 

s 



g 

o 

3 

M 



a 

§ 

cn 



H 

a 

« 



s 

co 



o 

*4 

w 



H 

CO 



o 






© 



vO 

<o 



CM 

in I <9 

h* 



co 



!o 

SO 



I 

fs> 



0 

in 

1 

CO 

CO 



IS. 


as 

Os 


00 


Is. vO 


.o 


rs 


i 


» 


rs co 


CM 


i 


CO 


o 


» i 


1 


f-4 


CO 


rs 


t-4 in 


o 


m 


r4 




in f-4 


o 








CM 


CM 



I 



o 

sf 

• 

vD 

CO 



rs 

i 

<t 



CO 



I 



CM 00 



vO 

CO 

• 

<t 

CO 



I 

«s. 



* 


• CO 


!«n 




a 


|0% 


1 


3 


t 

1 



oo 

N 

CM 



■is. 

IS 

CM 



<t is, 

on 

cm cm 



O 

00 

CM 



I 



CM CO 
00 00 
CM CM 



OS 

fs. 

CM 



<5 

3 



fs 

s 



I 

CM 



in 

1 

OS 

<t 


452-4 

509 


456 


vO 

s 


453 

457 




* 




«% 




f-4 


r4 i-4 


f-4 


f-4 v-4 


f-4 f-4 


1 


1 1 


1 


3 1 


1 1 


f-4 


CO <t 


m 


00 t-4 
f-4 


in co 



o\ 



CM 



1 

O 



Os 



m 



co 



CM 



i 

CM 



00 



in 



i 

sr 



Ml* 

CM 



CO 

I 

is. 



V 

<r 

i 

f4 

S* 

CM 



CO 

<t 

CM 



00 

I 

m 



is H 
O CM 
CM 



Os 

© 

CM 





VO 


o 


St 


l*s 


f-4 


Os 


m 


00 




f-4 


«-4 


CM 


CM 


CM 


i 


1 


1 


1 


1 


• 


i 


1 


vO 


Mf 


CO 


f-4 


in 


rs* 


vO 


<t 






f-4 


v-4 


f-4 


CM 


CM 



S 

3 

4J 

u 

8 

4J 

CO 



*t 3 a a 
oaoo 

•rl h 

9 4J 





«4 

O 



00 

a 



J ? 

« s 

4J 00 *4 
•H 41 00 
44 00 U 
m M CO 
C S 43 
43 O 
O 



00 

8 



4 



s 



00 

a> 



44 

o 



* 

m 



00 

«■ 

JO 



8 






a 

o 

o 



A *Q 

4 3 
00 
O 14 

o « 



fl 

o 






£ 



a « 

Xt A 

•H 00 
H {4 
(I fl 
fl J3 

•H o 
A 



> fl 

8 o 

fl n 
o o 

•H M 
4J 4J 
O O 
fl fl 



6 i 



M 

01 

S 



00 

to*a 



fl H 

o 



fl t4 > 

f-4 01 fl 

H O t-1 



M 



•S5 



o 

Ift 

o 



o 

o 



o 

o% 

o 



o 

o 



M 



M 



■gffll 

M 



W 



O 

H 

i-H 

o 

8 

M 




mmmm 



-«• ^a^ttiuaL 



<1 M flW H IWaiW B Jl I Pflf l Wl ^» ' W lWt ^ 

' r : r: ^ ; ■ - . : ' ' 



m 






- A 






■ > i ~ i Hi-Yiif . ianr f m - - - 



fl - £ ' r ' J ^ 



WHAT IS THE "ITEM ANALYSIS AND SOURCE REFERENCES, BOOK I?” 



Book 1 contains a detailed list of topics covered In each course that you 
take. 

Look at the attached sample page from course EX 5011, "Book I." You will 
see that eleven of the topics In the unit on Static Electricity are listed. 

Each topic Item Is numbered on the left-hand side of the page. On the rfgh *- 
hsvA side, there is a chart labeled “'Source Reference Ntiuibers and Pages." 

The source reference numbers are 140, 150, 151, 155, etc. Under each source 
reference number is a list of page (or frame) numbers for each topic item. 

All the source references are listed In Book X. Most of them are books. 

A guide to the source references Indicates that 140 Is a programmed textbook, 
Basic Electricity , and that 151 is the second edition of Introduction to 
Electric Clrduits by Jackson. Most of the topics on the sample page are 
covered in these two required # books, but eight additional sources will be 
available for reference In a specially designated area at ITT. These additional 
sources may be textbooks, films, lectures, tapes or videotapes. You are ex- 
pected to refer to these Additional sources when you need them. When you 
want further clarification of any topic you do not understand. It Is up to 
you to use the resources in the special room set aside for you. (As we* get 
under way, we will increase the number of resources to give you additional 
possibilities for enrichment.) 

Look at the sample page from ET 5011, "Book I" again. In the unit 'on Static 
Electricity, the first topic you study is "States of Matter" (number ET00010). 
Reference 140 Is the required text, Basic Electricity . When you begin 
studying "states of matter" it Is a good idea to start by reading pages 3-4 
and 7 in Basic Electricity . Notice that this particular topic Is not covered 
In reference 151, but that you may find it among the references available 
In the special room set up for your convenience. 

Diagnostic questions on each topic will correspond to the references listed 
In "Look I". These questions appear In a separate volume Otook 111") de- 
signed so that you can test yourself to find out whether or not you have 
leit t’.ed the topics In each unit of study. 



*Please contact the Manager of Education (ITT), Mr. Toddle, regarding the 
purchase of required texts for each course. 
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NEW YORK INSTITUTE OF TECHNOLOGY 



DIAGNOSTIC TEST 



Course : ET30II 

Unit No .: 1 

Test Group; A 



If Hg. changes from a gas weighing 32 grams, to a solid, 
how many grams will Hg. weigh when it is in its solid 
phase? 



A) 45 g&s. 

B) 64 gms. 

C) 32 gms. 

D) 48 gms. 



A Substance that cannot he broken a own into simpler 
substances is called a (an): 



A) Molecule 

B) Element 

C) Compound 



The core or nucleus of an atom consists of 

which have and charges 



respectively. 

A) Protrons and neutrons; positive zero 

B) Positron and a neutron; positive zero 

C) Positron and an electron; positive negative 

D) Protron and a positron; positive positive 

A material which will not make a good permanent magnet is; 

A) Steel 

B) Nickel 

C) Cobalt 

D) Soft iron 
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WHY ARE ’DIAGNOSTIC TESTS" NECESSARY? 



Diagnostic tests taken after each unit help you to find out how well you 
are learning the subject, unit by unit. Aided by the computer, you will 
always be advised about how you should proceed in a course. The computer 
will print out which topics give you trouble and will recommend that you 
review those topics before going on to the next unit of study. By the time 
you complete the course you should know each topic in every unit. In fact, 
you cannot take an examination for credit until you are fully prepared for 
it. When you have successfully mastered the material in the diagnostic 
tests, you will be ready to take a final examination for course credit. 



HOW DO YOU TAKE A "DIAGNOSTIC TEST?" 



In the volume, 'Diagnostic Question, Book XII", there is at least one 
question for each item in aach course. A diagnostic test generally con- 
sists of ten questions for each unit of study. The test is the multiple 
choice' type; that is, for each question there is a choice of answers but 
only one is correct . There is no benefit gained in compromising on a 
diagnostic test because you are the only one who ever knows your score and 
which answers were correct, which incorrect. You will be given an IBM 
student identification (I.D.) number .Pufich this number on every student 
answer card you use to take a diagnostic test. Since no one b»t you and the 
computer knows your I*D. number, no one but you and the computer knows your 
scores on the tests. The .Whole idea of the diagnostic tests is to help you 
find ouc where to concentrate your attention in your studies. 

Look at the attached sample page from course ET5011, "Book III." You will 
see that there are five multiple choice type questions corresponding to 
the first five topic items in "Book I". If you studied carefully, you would 
know the correct answers to these questions and would get them all right. 

If, however, you didn't quite understand the topic on "atomic structure", 
for example, you would probably answer question 2 incorrectly and soon be 
reminded to review the topic before going on to the next unit. 



DIAGNOSTIC TEST PROCEDURE 



Choose the answer you think is correct and use the IBM Student Answer Card 
and Port-A-Punch unit according to the directions below for each diagnostic 
test. 
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SAMPLE ANSWER CARD 
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1. Insert card , holding Port-A-Punch unit vith opening on the left-hand side, 

2. Write your name, date, course number and test number in the column 
labeled "do not punch." Write the word "off-campus" where it says "supervisor". 

3. Punch your Student I.D. Number in the right-hand columns (36-40), 
punching each digit in a different column. 

4. Punch a "1" in the column labeled "sequence number", (column 35.) 

This indicates that this card is the only card for the test. (Most tests 
contain ten questions, but some may have as many as 20. You will require 
no more than one card per test.) 

5. Answer each question on the test by circling your choice lightly in 
pencil or ink first. When you are sure of your choice, punch out the 
answers. Punch answer to Question 1 in column 1 , answer to question 2 in 
column 2, etc. 

6. After the last column of answers, punch 0, 2. 8 vertically in the next 
column as shown to indicate that the test has been completed. In a ten- 
question test, punch 0, 2, 8 in column 11. 

7. Remove card carefully then clean off paper chips from the back of the 
cardT The computer will reject cards Improperly punched. Clean chips from 
Po»t>A- Punch unit by removing end cap and shaking chips out or running 
stylus along the rubber slots. 

8. As soon as you can after you finish a diagnostic test, bring the test 
card to the room designated for the off-campus program. At the inception 

of the program, if the room is not available, please bring cards to the Office 
of the Manager of Education (ITT), Mr. Toddle. 



HOW DO YOU FIND OUT YOUR SCORE, RIGHT ANSWERS, WRONG ANSWERS, AND 
RECOMMENDATIONS FOR STUDY? 

Every diagnostic test you take will be processed by a computer which has 
stored information on the courses, source references, and test answers. 
For each test submitted, you will receive a computer read-out which tells 
you the test score, which items and source references to review, and the 
academic level and depth of coverage of the suggested review material for 
each topic item as well as other Information shown on the sample and 
described below. 
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SAMPLE READ-OUT 



I t D*» SCORE 
43352 40 



QUESTIONS 

COVERED 



DATE 



COURSE |pST NUMBER 
ET 5011 1A 01010 ET00010 ET00100 2/7/66 



INSTRUCTOR 

LUTHER 



QUESTION 



TOPIC 



SOURCE 



PAGES 



MP AL 



DEPTH 



ET 0080 COULOMB'S LAW* FORCES BETWEEN CHARGED BODIES* WJ 



8 

8 

8 



ET00080 

ET00080 

ET00080 



0140 

0155 

0125 



0017 

0007 

0501 



PT 

NT 

PT 



00 

00 



3 

1 

1 



The above diagram of a computer read-out illustrates the following information 
regarding teat number 1A for the course ET5011: 



1 . score— Four out of ten question# were answered correctly. The test score 



is a 0. 



T opic to be reviewed - One of the questions answered^ ^ that 

question 8 (ET 0080). The question refers to COULOMB^ S_1AW. _ fee 
»'LU" follows the statement of the law, indicating that the t p 
reviewed ft. a law. «here "BG" follows the topic *atem«t, £e £**%£ 
reviewed is general information, or background. Where CP follows, 
lopUto be reviewed is . concept. (Seethe f ollowtegT^le of ^brevistions 
gnd Code Designations for more "Information Categories whi y PP 
the read-outs.) 



3. source references and panes - All ev.il.ble references ““‘etopic^o 
be reviewed are listed. Thesample shows only three, <1*0, 155, 125.) The 
guide to the source references sppeers in "Book I" for each course. 



4. w»t-w ef presentation (MP)- The following ^ le ' "w e 

is « proninmed textbook, and "NT" is a normal text. Other methods include 
machine presented programs, films, tapes, and workbooks. Mot e that * 
reference 1*0 is n prograsmied text, 155 a normal text on the sample diagram. 



5. Academic level (AL)— Source references are suggested with the wademic 
level indicated as follows: "00" is high school level, 01 is 

semester college, "02" is second semester, and so forth. The table <«d“ 
following page contains these designations. Mote that Coulomb's Law can 
be r^ed ta source reference 1*0 or 155 on a level that is easier to 
understand than source reference 125. 



6. Depth- The extent of coverage of the topic to be reviewed is indicted 
- i~oTvbv a 1 to 5 rating; the least coverage is designated as 1 , the 

*cs't extensive as "5". Mote that the level and 

Source reference 1*0 has more material on Coulomb s aw than 125 



r^r% oAmp Source Y6I6ieuCe 1HV nas awiu . , 

has, although 125 present, the material in a different, more edvsnoed way. 
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NEW YORK INSTITUTE OF TECHNOLOGY 



TABLE OF ABBREVIATIONS AND CODE DESIGNATIONS 
A. Method of ftreientatiott 



01 


CP 


Class Presentation 


02 


PT 


Programmed Text 


03 


MP 


Machine Presented Film 


04 


FL 


Film 


05 


LK 


Lecture 


06 


VT 


Video Tape 


07 


AT 


Audio Tape 


08 


CN 


Course Notes 


09 


NT 


Normal Text 


10 


ST 


Self-Study (self-taught) 


11 


HI 


Laboratory Manual 


12 


WK 


Theory and/or Problem Workbook 


13 


BT 


Abridged Textbook 



(99 such designations may be permitted) 

Be Academic Level 

00 High School 

01 1st Semester College 

12 12th Semester College 

(09-12 are graduate level) 



C. Information Categories 

AT Analytical Technique pencil and paper operation 

B6 Background, general 

information 
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NEW YORK INSTITUTE OF TECHNOLOGY 



c. Information Categories - continued 



CP Concept 



DF 

ED 



ET 



FA 

FD 



IN 



W 



PE 

PR 

SI 



TH 

PF 



Definition 



Engineering 

Device 



Experimental 

technique 



Fact 



Factual data 



Instrument 



Law 



Percept 

Principle 



Special 

Illustration 



Theory 

Proof 



A mental construct - an idea not 
based upon sensory perceptions 
alone 



Statement of meaning of a term 



circuit or physical object 
designed and/or built 



operation in lab or shop 



experimentally verified theory 



units, constants, constraints 
and properties of materials 
as needed to effect a design 
of an Instrument or an 
engineering device 



a device used primarily for 
making an observation or a 
measurement 



a statement sunmarlsing a body 
of experiences or a logical 



deduction from basic principles 



phenomenon we become acquainted 
with through the senses 



plays the role of axiom or 
postulate and cannot be derived 



item presented in class as an 
illustration of a topic 
already discussed 



rigorous mathematical or logical 
proof 
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Since a wrong response to a diagnostic test question will trigger an 
automatic referral to specific review material} you can correct your errors 
while they are still fresh in your mind before you go on to the next unit 
of study* 



The computer read-out will be available shortly after you hand in your 
student answer card* Computer read-out information will be returned to you 
where you hand in your answer card* 



WHEN CAN YOU BEGIN A NEW UNIT OP STUDY? 



You can go on to the next unit as scon as you have satisfactorily completed 
the first unit. You will know when you are ready to go ahead because you 
will be advised (by computer) that you have no incorrect or omitted responses 
and have done well on all questions in the diagnostic test. If you are not 
ready to proceed, you will be advised of this too* You will have to review 
the topic 8 you do not know and take the diagnostic test again until you answer 
satisfactorily* One important advantage of studying in this way is that you 
can take as much time as you need to learn the materials thoroughly or can 
accelerate where course work is not difficult. 



WHEN CAN YOU TAKE A FINAL EXAMINATION FOR CREDIT? 



After you have studied all the topics and units in a course and have 
satisfactorily completed all the diagnostic tests, you will be able to 
prepare for a final examination which will be given at various intervals 
as follows: end of 8th week, 12th week, 16th week, 20th week, 24th week. 
Consult announcements for specific dates and locations* 
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Appendix D 



Sample printout forms demonstrate how 
the computer aids the student in 
analysing his difficulties and finding 
his own best pace for achieving course 
objectives. 
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Appendix D 



1. Sample individual printout is available for 
each diagnostic test that a student takes. It 
tells him which topics require review as well as 
his score. In addition, specific referrals to 
secondary resources are recommended for further 
study. 

It contains the following information for each 
examination: 

a. Question number, correct answer and topic 
missed 

b. Information category 

c. Referral to secondary resources and page 
references. 

d. Level and extent of treatment for each 
suggested reference 



<1 1 



i 



.S o 

ERIC 



inppppMpHiWNliniaisiWBptpRip^^ 









. aaaa . iwaiiBiii i ■ L - 



MtaUa 







1 



... ... 






t v r^ x r - - 



I 



I 



1 



1 

«■ 



i i 



1 



:£ 



I 



1 



U 



I 



i 



VfJ 



,r".;a 



1 



1 



1 



1 



a 



a 



a 



i 



mmmrn 



9 

ERIC 



9 . 



5 * 



o 

6 



cn> 



H rl H (M rl CM 



O O H H H H 
O O C C O © 





H V* urs 



S VMT\0 VT\\n 

SSlS£fc 



S« e S 

o O < O O O o' H o o o o o o 







O O O O OO 
C. O O Q Q O 




rlrl rlrlrlH 
C O O O OO 

o o p o o 

o wS « wKw 

s 



_ rlriHHHH 

g o © © o o o 



— wfi 



W; 



"t 



• f ■ - 

'•'"' ft .". 



a:... 



&v. : 



s 

O 



g 



H 

M 



I 

6 



CO 



\ 






iiPiPifiiailiiWiiiP 



1 ■ :; ^ * ' 



- turn i utm i 



V;r. 

• : • 



i 

i' i h 









j 



i 



.... ini> fi«n 



^ v r t ;nr..?-i^.i : ~ • yw ■M-itf w> f - -rrT -rfr-y • ‘ : - 


















a 



I 



I 



I 



I 



I 



I 



I 



1 



1 



I 



I 



1 



I 



11 



I 



11 



H 



» 






Appendix D 



2. 



Group section test analyses show 12 different 
dates at which different groups took the same 
test. Information contained In these analyses 
provides a ready assessment of group performance 
with re»v act to each question on a test and the 
time the test Is taken. 



Note, for example, the various responses 
to Question 007 which would indicate need 
for revising and/or discounting that par- 
ticular question. 
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Appendix E 



.1 



j 








Sample record* of progress of students 
in an Off-Campus Program demonstrate how 
the principles of differential-pacing 
worked in a learning situation where the 
students were employed in industry and 
would not have been able to pursue college- 
level study in conventional, time-based 
curriculums • 
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Appendix F 



1. Sample Course Record Profile and detailed explanation. 



2. Sample Student Record Profile and detailed explanation. 
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Appendix F 



l - Cou ree Record Profile is a record of an individual student's 
performance in a particular course* This record contains four 
subrecords: 

a* The Header which contains identification and summary 
information concerning various aspects of the student's 
course performance including: 

1) test and examination performance summary 

2) exposure and performance on questions classified 
by information category and student performance 
category 

b* Final Unit Test Area contains the dates and incorrect 
responses for quarterly, midterm and final examinations 

c. Examination Area contains the dates and incorrect 

responses for quarterly, midterm and final examinations ( (not shown) 

d* Repeat Unit Test File contains the dates and Incorrect 
responses for all failed unit tests. 







i 

i 



i 

i 

i 

i 



i 

i 

i 



i 



1 r 



s 

ERIC 



CO 

44 

i4 

5 

41 

CO 

« 



c 

o 



c 



r*. 

r% 

co 

oo 

<r 

M 

0 

•o 



<u 



5e 

c 

o 



(0 

o 

•H 

«H 



C 

0) 



i 

1 

CO 



O 

*s 

0 
g 

1 



M 

0> 

44 

U 

I 



00 

00 



0> 

9 

8 

5 



40 

a 





*o 

<0 


CO 




u 




o 


0) 

r4 M 




»"t 


CO 9 




to 


44 CO 


8 


e 

•rl 


o O 
H g- 


0) 


Pm 




01 

5* 


O 


M 


CM 


» 





tflHNvOOOOOOinOOOOO 



■ 


0) 


44 




8 


CO 


5 




CO 


M 


O 




U 


a 






00 


o 






o 


o 






h 








PU 


00 




CO 




c 


H 


H 


«H 


•*4 


CO 


P 


CO 


44 


44 


H 


*r*4 


<0 


r o 


M 


O 


CD 


H 


pa 


<1> 


CM 






CM 


<d 






CO 


otf 







I-400CM00000CM00000 



a> 

•o 

s 

0 

g 

8 

w 

8 

01 
44 

•o 

ii 



© 

00 



0) 

8 

n 

00 

e 

ft 

« 

to 

<0 

04 



a> 

'g 

8 

o 

§ 

& 



CO 

e 

•H 

PM 



a 

o 

•H 

44 

O 

•H 

♦O 

04 



s 



H 

I 

O 



M 

I 

& 

o 



o o 



d 

•H ►* 
4J M 

E O 
00 
0) 

O *J 

14 (0 

c p 



SSeSSSigSSSSgSSeS 



o o 

r4 On 



fe 3 

P 



o o 

on 



9 

•O M 
h 9 



6 



o 

Pm 



S> 

j 



cm 2 £ 

i s 



ft 44 



I 



8 

■8 

£ 

I 

0) 



o 

JN 

(W 

*o 

0 

s 

01 
0B 

8 

o 

u 



s 



o 

'I 

c 

o 



8 

CO 



iH 

o 

CO 

% 



§ 



a> 

ft 

43 

8 



d 

w 

1 



CO 

§ 

0) 

■8 

S 



1 



vO 

vO 

*%. 

ON 



<0 

44 

S 

►. 

M 

44 

a 

W 



8 

2 

• 

04 

SB 



8 

•*4 

M 

60 

<0 

44 

p 

a) 

c 



o o 

ih r- 



<8 

$ 

104 



I I 

44 
O O 
fl) 0) 
U h 

8 8 
3 8 

<U 

t-4 P 

« . 
44 14 

O d 
(H 04 



0> 

8 8 
O H 
U «*4 

« CO 
CO 04 



<u 

44 M 

W 9 
M «-4 

•*4 <4 

ai *> 

pi 



I 

1 * 

(5 

f4 44 
04 ft 

S 



o o o o 

On O On O 
r4 r4 



w| « | t I I I 1 I I I » I I I I I 

C o «h CN) cn - 0 - tn NO ** oo on © *4 d co <t «o 

5 £ 1-4 H«4H r4 «-4 



■1 





mm > iht ; .-> i laU. ^ 1 ^^.t-,, f 1 Srf i rt n : l , T^ «<ir,i ; ^T' >i ^ i r , ^--- ^ 



vO 


vO 


vO 


SO 






o 


O 


CO 


CO 






H 


«H 


H 


H 


0) 


<D 


41 


41 


<0 


<0 


o 

d 


« 

8 


s 

K 


1 


H 


w 



§ 

41 

C0 

•rl 

is 

> 



N 

* 

§ 



§ 



Q) 

I (0 

6 

*4 O 

0) cu 
.0 os 

§2 

** 

o « 

•rl N 
4J M 
CO O 

12 



» 

d 

o 

iH 

4> 

CO 

•H 

M 

5 



& 



§ 



o 

I co 

si 

rO CO 

IS 

*» 
e o 
o <u 

•rl b 

u h 

CO o 

0) o 

ss 



V0 

sO 

o 

<o 



vD 

vO 

O 

co 



co 

y 

oo 

• 

H 



S 



0) 

4) 

a 

§ 



<o 

41 

CO 

Q 

« 

4 



at 

c f* 



s 

Pm 

» 



c 

o 

•rl 



tf) O 



O 

H ._ 

*4 *9 

44 *rl 

0 fe 

04 > 

t 

1 t 

a % 

• 

14 44 

9 **4 

O J3 

O & 




II 



0> Q 



I Q> 
CO 

0 § 

A cu 

IS 

* « 

e o 

O <0 

•rl |4 

44 U 
CO O 
q p 
&& 





r 



w 





















^■-■-nr^fifr.'- ll \rtttnV.il^iVtff.,V'rir,i 



yA^^jihi^.;.tL> 




f . 



b ; 

;4 



4 




1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

I 

1 



Appendix F 



2. Student Record Profile ia a record which summarises the 
individual student's performance in currently enrolled 
courses. The record contains: 

a, identification information 

b, current academic status and objectives 

c. cumulative exposure and performance by student 
performance categories 

d. current student programs and achievement in each 
currently enrolled course 
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The attached copies of Books Z, II, IK, and IV 
represent two courses in the Electrical Technology 
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sequence me they were originally developed to be 
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0165 ; 


Resonant Circuits 
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0186 


R-C, R-L Time Constants 
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MEW YORK INSTITUTE OF TECHNOLOGY 



m 

TABLE OF A BB REVIATIONS AND CODE DESIGNATIONS 



Method of Presentation 



01 


CP 


Class Presentation 


02 


PT 


Programmed Text 


03 


MP 


Machine Presented Program 


04 


FL 


Film 


05 


LK 


Lecture 


06 


VT 


Video Tape 


07 


AT 


Audio Tape 


08 


CN 


Course Notes 


09 


NT 


Normal Text 


10 


ST 


Self-study (self-taught) 


11 


LM 


Laboratory Manual 


12 


UK 


Theory and/or Problem Workbook 


13 


BT 


Abridged Textbook 



(99 such designations may be permitted) 



Academic Level 

00 High School 

01 1st Semester College 

12 12th Semester College 

(09-12 are graduate level) 

Information Categories 

AT Analytical Technique pencil and paper 

operation 



BG Background, general 
information 



NEW YORK INSTITUTE OF TECHNOLOGY 



CP 


Concept 


a mental construct • an idea 
not based upon sensory 
perceptions alone 


DF 


Definition 


statement or meaning of a term 


ED 


Engineering 

Device 


circuit or physical object 
designed and/or built 


ET 


Experimental 

technique 


operation in lab or shop 


FA 


Fact 

m 


experimentally verified theory 


Fit 


Factual data 


units, constants, constraints 



and properties of materials 
as needed to effect a daoign 
of an Instrument or an 



engineering device 

IN Instrument a device used primarily for 

making an observation or a 
measurement 



W 


Law 


PE 


Percept 


PR 


Principle 


SI 


Special 



Illustration 



TH 



a statement summarising a body 
of experiences or a logical 
deduction from basic principles 

phenomenon we become acquainted 
with through the senses 

plays the role of axiom or 

postulate and cannot be derived 

Item presented in class as an 
illustratlca of a topic 
already discussed 



PF 



rigorous mathematical or logical 
proof 



Theory 
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DETAILED REFERRALS 
STATIC ELECTRICITY 



ET00010 States of Matter IN PR 



pj 

L3 


ETOOO0 


0140 


0001 ; 


, 0003 


# 02 00 1 # 




ET00010 


0155 


0009 


# 09 


00 


1 # 


u 

o 


ET00010 


0375 


0017 


# 03 


01 


1 # # 


y 

U-Jf 


ET0G020 . 


Atomic 


Structure 


All 




1 


ET00020 


0140 


0006 


# 02 


00 


2 # 


f .*w 

; 


ET00020 


0150 


0005 


#. 09 


01 


t # 


13 


ET00020 


0151 


0004 


# 09 


01 


1 # 


Vl 

m 


ET00020 


0155 


0010 


# 09 


00 


2 $ 


ET00020 


0125 


0201 


# 02 


01 


1 # 


|.V) 


ET00020 


0100 


0449 


# 09 


01 


1 # 


p 


ET00020 


0095 


0278 


# 09 


01 


1 # 




ET00020 


0375 


0033 


# 03 


01 


2 # # 


E 


ET00030 


Millikan Oil 


Drop Experiment; charges 


1 


ET0Q020 


0155 


0012 


# 09 


01 


1 # 


Stifil 


ET00030 


0100 


0487 


# 09 


01 


1 # # 


p 

n 


ETC0G40 


Elements, compounds 


t mixtures LW 


&& 


ETC0040 


0140 


0004 


# 02 


00 


2 # 


0 


ET00040 


0155 


0009 


# 09 


00 


l t t 
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DETAILED .REFERRALS 
STATIC ELECTRICITY 



11 ; 
* 



r ■ 
LJ 



4 



i 



llj 



f I 




ET00050 


Law of Electric Charges 


LW 






ET00050 


0140 


0008 # 


02 


00 2 


# 






ET00050 


0150 


0021, 0207 


# 09 


01 


1 


# 


ETOOOSO 


0151 


0241 # 


09 


01 1 


# 






ETOOOSO 


0155 


0006 # 


09 


00 1 


# 






ETOOOSO 


0125 


0101 # 


02 


01 1 








ETOOOSO 


0100 


0449 # 


09 


01 2 


# 






ETOOOSO 


0095 


' 0277 # 


09 


01 1 


# 






ETOOOSO 


0375 


0051 # 


03 


01 2. 


# # 




ET00060 


C0Q3t 


ltutlon of Charges and Charging 


ETOOOSO 


0140 


0011 # 


02 


00 2 


# 






ETOOOSO 


0155 


0005 # 


09 


00 1 


# 






ET00060 


0125 


0301, 0401 


# 02 


01 


2 


# 


ET00060 


0100 


0452, 0509 


# 09 


01 


1 


# 


ET00060 


0095 


0294, 0297 


# 09 


01 


1 


# 


ET00060 


0375 


0188 # 


03 


01 1 


# 


# 




EI00G70 


Atoms 


and Ions 




c? i 


a# 






ET00070 


0140 


0015 # 


02 


00 i 


# 






ET00070 

t 


0151 


0007 # 


09 


01 1 


# 






ET00070 


0155 


0012 # 


09 


00 1 


# 






ETQ0070 


0375 


0070 # 


03 


01 1 


* # 








ET00080 

ET00080 

ET00030 

ET00080 

ETG0080 

ET00080 

ET00080 

ET00080 

Et00080 

ET00080 

ET00090 

ET00090 

KT00090 

ET00090 

ET00090 

ET00090 

ETOOIOO 

ETOOIOO 

ETOOIOO 

ETOOIOO 

ETOOIOO 

ETOOIOO 
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STATIC ELECTRICITY 



ET5011 



Coulomb's Low (forces between charged bodies) W 



0140 


0017 


# 


02 


00 3 


# 






0155 


0007 


# 


09 


00 1 


# 






0125 


0501 


# 


02 


01 1 


# 






0100 


0456 


# 


09 


01 1 


# 






0095 


0280 


# 


09 


01 1 


# 






0105 


0136 # 


12 


01 1 


# 






0150 


0209 


# 


09 


01 1 


# 






0151 


0241 


# 


09 


01 2 


# 






0375 


0051, 


0215 


# 03 


01 


3 


# # 


Distribution 


of Charge# 






CP 


0140 


0026 


# 


02 


00 2 


# 






0151 


0243 


# 


09 


01 1 


# 






0125 


0801, 


iioi 


# 02 


01 


2 




0100 


0486 


# 


09 


01 1 


# 






0095 


0282 


# 


09 


01 1 


# # 





Detection Devices, 


Electroscope 


0140 

% 


0024 


# 02 


00 


1 


# 


0155 


0008 


* 09 


00 


1 


# 


0125 


0301, 


0501 


# 02 


01 1 * 


0100 


0453, 


0457 


* OS 


j 


01 2 1 


0095 


0279 


# 09 


01 


1 
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0375 


0200 
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DETAILED REFERRALS 
STATIC ELECTRICITY 



ETOOllO Energy and Energy Levels LW PR CP 



ETOOllO 


0140 


0007 


# 


09 


01 
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ET00120 


Lines 


of Force; 


Field Intensity 


ET00120 


0125 


0501 




02 


01 


2 


# 


ET00120 


0125 
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0901 


# 02 


02 2 


ET00120 


0100 


0470 


V 


09 


01 


2 


# 


ET00120 


0095 


0281 


# 


09 


01 


3 


# 


ET00120 


0105 


0137 


# 


12 


01 


1 


# 


ET00120 


0150 


0209 


# 


09 


02 


2 


# 


ET00120 


0151 


0241 


# 


09 


02 


1 


# * 


ET00130 


Electric Field 








• 


ET00130 


0140 


0021 


# 


02 


00 


2 


# 


ET00130 


0155 


00055 # 


09 


00 


1 # 


ET00130 


0125 


0701 


* 


02 


01 


1 


# 


ET00130 


0100 


0467 


# 


09 


01 


1 


# 


ET00130 


0095 


0281 


# 


09 


01 


1 


# 


ET00130 


0105 


0137 


# 


12 


01 


1 


# 


ET00130 


0150 


0208 


# 


09 


02 


2 


# 


ET00130 


0151 


0242 




09 


02 


2 
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PR CP 
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DETAILED REFERRALS 
STATIC ELECTRICITY 

ET00140 Gauss 1 Law LW 



’ ST00140 


0X25 


1001 # 


02 


01 


2 




ET00140 


0X00 


0475 # 


09 


01 


1 




ETG0150 


Units of Measurement 




FD 


ST00150 


0150 


0008 # 


09 


OX 


2 


# 


ET00150 


0X51 


0013 # 


09 


01 


2 


# 


ET00150 


0155 


0007 # 


09 


00 


2 


# 


ET00I50 


0X25 


0601, 07"! 


# 02 


OX 2 # 


ET00150 


0100 


0460 # 


09 


01 


1 


# 


ET00150 


0095 


0280 # 


09 


01 


1 


# 


ET00150 


0X05 


0261 # 


12 


OX 


1 




ET00150 


0375 


02X5 # 


03 


01 


2 


# # 

• 


ET00160 


Conduction, Insulation 




CP LW 


ET00X60 


0150 


0014 # 


09 


OX 


2 


# 


ET00160 


0151 


0009 # 


09 


01 


X 


# 


ET00X60 


0155 


0015 # 


09 


00 


1 


# 


ET00160 


OXCO 


0454 # 


09 


01 


1 


# 


ET00160 


0095 


0278 , 0334 # 09 01 2 # 


ET0OX6O 


0375 


0317 # 


03 


01 


2 


# $ 


ET00X70 


Semiconduction 








CP LW 


ET00X70 


0095 


0333 # 


09 


01 


1 


# # 
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DETAILED REFERRALS 
CHARGES IN MOTION 



ET00180 ELECTRIC CURRENT IN SOLIDS 



CP 



ET00180 


0140 


0031 


# 02 


00 


1 # 


ET00180 


0150 


0030 


# 09 


01 


1 # 


ET00180 


0150 


0016 


# 09 


01 


2 # 


ET00180 


0155 


0014 


# 09 


00 


1 # 


ET00180 


0125 


0021 


# 02 


01 


1 # 


ET00180 


0100 


0536 


# 09 


01 


1 # 


ET00I80 


0095 


0303 


# 09 


01 


1 # 


ET00I80 


0105 


0146 


# 09 


01 


1 ## 


ET00190 


CURRENT 


IN LIQUIDS AND 


GASSES 


CP LW 


ET00I90 


0155 


0066 


# 09 


00 


1 # 


ET00190 


0100 


0587 


# 09 


01 


5 # 


ET00JL90 


0095 


0440 


# 09 


01 


2 # 


ET00200 


CONDUCTIVITY AND RESISTIVITY 


DF LW FD 


ET00200 


0140 


0033 


# 02 


00 


x # 


ET00200 


0150 


0036 


#09 


01 


3 # 


ET00200 


0151 


0046,0058 # 09 


01 


2 # 


ET00200 


0155 


0032,- 


# 09 


00 


x # 


ET00200 


0125 


2401 


# 02 


01 


1 # 


ET00200 


0125 


2201 


02 


01 


1 # 


m 

ET00200 


0100 


0541 


# 09 


01 


2 # 


ET00200 


0095 


0331 


# 09 


01 


1 * 


ET00200 


0165 


0008 


# 13 


01 


1 * 


ETG0200 


0375 


0638 


* 03 


01 


4 * 


ET0G200 


0105 


0146 


^ 12 


01 


x # # 
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DETAILED REFERRALS 
CHARGES IN MOTION 



ET00210 TEMPERATURE EFFECTS FD 



ET00210 


0150 


0045 


# 


09 


01 


1* 


ET002I0 


0151 


0054 


# 


09 


61 


1 # 


ET00210 


0155 


0033 


# 


09 


00 


1# 


ET002I0 


0125 


2301 


# 


02 


01 


1 * 


ET002I0 


0375 


0766 


# 


03 


01 


2 # # 


ET00-220 


POTENTIAL (ELECTRICAL) 


- POTENTIAL GRADIENT 


ET00220 


0125 


1201 


# 


02 


01 


1 # 


ET00220 


• 0100 


0493 


# 


09 


01 


2 # 


ET00220 


0100 


0506 


# 


09 


01 


1 # 


ET00220 


0290 


0095 


# 


09 


ol 


* # 


ET00220 


0165 


0006 


# 


13 


01 


1 # 


ET00220 

i 


0105 


0147 


# 


12 


01 


1 # 


ET00220 


0150 


0020 


# 


09 


01 


2 # 


ET00220 


0151 


0030 


# 


09 


01 


1 # # 


ET00230 


POTENTIAL DIFFERENCE (VOLTAGE) 


LW CP 


ET0023C 


0140 


0033 


# 


02 


01 


1 # 


ET00230 


0150 


0020 


0 . # 


09 


01 


1 # 


ET00230 


0151 


0030 


# 


09 


01 


1 # 


ET00230 


0155 


0009 


# 


09 


00 


l # 


ET00230 


0125 


1201 


# 


02 


01 


1 # 


ET00230 


0100 


0499 


* 


09 


01 


1 # 


ET00230 


0100 


0561 




09 


01 


i # 


ET00230 


0095 


0290 


# 


09 


01 


i # ' 


ET00230 


0095 


0309,0315 # 


09 


01 


3 * 


ET00230 


0375 


0350 


# 


03 


01 


1 
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ET00240 

ET00240 

ET00240 

ET00240 

ET0024Q 

ET00240 

ET00250 

ET00250 

ET00250 

ETG0250 

ET00260 

ET00260 

ET00250 

ET00260 

ET00260 

ET00260 

EX00260 

ET00260 
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CHARGES IN MOTION 



ET5011 



VOLTAGE DROP CP PR 



0150 


0028 


# 


09 


01 


1 


# 


0151 


0031 


# 


09 


01 


1 


.ft 

4S 


0155 


0041 


# 


09 


00 


1 


# 


0155 


0053 


# 


09 


00 


1 


# 


0125 


2601 


# 


02 


01 


1 


# 


0095 


0319 


# 


09 


01 


1 


# # 


POTENTIAL OF CHARGED BODIES AMD SURFACES 


0125 


1401 


# 


02 


01 


1 


# 


0100 


0501 


# 


09 


01 


1 


# 


U095 


0293 


# 


09 


01 


1 


# # 


WORK, 


ENERGY, 


POTENTIAL; RELATIONSHIPS 


0150 


0028 


# 


09 


01 


1 


# 


0150 


0055 




09 


01 


3 


# 


0151 


0030 




09 


01 


1 


# 


0125 


2601,2701., 32.1 if 
• \ 


2 


G1‘ 


3 ■# 


0100 


0503,0558 # 09 


01 


1 # 


0095 


0290 


■# 


09 


01 


1 


# 


0095 


0340 


# 


09 


01 


2 


# # 
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ET00270 COMPLETE ELECTRIC CIRCUIT ED 



ET00270 


0140 


0040 


# 


02 


CO 


1 


# 


ET00270 


0151 


0020 




09 


01 


1 


# 


ET00270 


0155 


0013 




09 


00 


1 


# 


ETOO270 


0100 


0540 




09 


01 


1 


# 


ET00270 


0095 


0304 


# 


09 


01 


1 


# 


ET00270 


0095 


0315 


# 


09 


01 


1 


# 


ET00270 


0375 


0304 


# 


03 


’ 01 


3 


# # 


ET002S0 


ELECTRON VELOCITY; 


DRIFT VELOCITY 


FD 


ET00280 


0150 


0005 


# 


09 


01 


1 


# 


ET002G0 


0151 


0024 


# 


09 


01 


1 


# # 


ET00290 


EFFICIENCY 


DF 










ET00290 


0150 


*o 

o 

o 


# 


09 


01 


1 


# 


ET00290 


0151 


0070 


# 


09 


01 


1 


# # 



ET00291 


UNITS 


OF MEASUREMENT 


FD 






ET00291 


0140 


0032 # 02 


00 


1 


# 


ET00291 


0150 


0016 # 09 


01 


l 


# 


ET00291 


0151 


0021,0029 # 09 


01 


2 


# 


ET00291 


0375 


0413,0755 # 03 


01 


2 


# # 
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ET00300 


SOURCES OF EMF 






ED 






ET00300 


0X40 


0041 


# 


02 


00 


1 


# 


ET00300 


0150 


0021 


# 


09 


01 


2 


# 


ET00300 


0151 


0033 




09 


01 


2 


# 


ET00300 


0155 


0015 




09 


00 


1 


# 


ETQ0300 


0155 


0022 


# 


09 


00 


2 


# 


ET00300 


0125 


2801,3501, 


86U # ' 02 




01 1 # 


ET00300 


0100 


0557 




09 


01 


1 


# 


ET00300 


0095 


0297 


# 


09 


01 


1 




ET00300 


0095 


0304 




09 


01 


1 


# 


ET00300 


0375 


0353 


# 


03 


01 


3 


# # 


ET00310 


TERMINAL VOLTAGE 


FR 


DF 






ET003I0 


0100 


0564 


# 


09 


01 


1 


# * 


ET00310 


0375 


0420 


# 


03 


01 


2 


# # 


ETG0320 


ELECTROCHEMISTRY; THEI$IOCHEMXSTRY 


FD 


ET00320 


0150 


0021 


# 


09 


01 


2 


# 

.# 


ET00320 


0151 


0033 


# 


09 


01 


2 


♦ 


ET00320 


0125 


8301 


# 


02 


01 


1 




ET00320 


0100 


0587 


# 


09 


01 


5 


# 


ET00320 


0095 


0304 




09 


01 


3 


# 


ET00320 


0375 


0363 


# 


03 


01 
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# #■ 
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ET501I 



ET00330 


ELECTRIC SYMBOLS 


FD 








ET00330 


0140 


0042 




02 


00 


l 


# 


ET00330 


0150 


0004 


# 


09 


01 


1 


# 


IT00330 


0151 


0012 


# 


09 


01 


1 




ET00330 


0155 


0034 


# 


09 


00 


1 




ET00330 


0155 


0054 


# 


09 


01 


3 


# 


ET00330 


0375 


1232 


# 


03 


01 
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# # 
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ET5C/ii 



ET00340 Sohnmntric Diagrams ED 



ET00340 


0140 


0046 # 


02 


00 1 # 


L ET00340 


0145 


0003 # 


11 


00 i H 


| ( ET0C 


0375 


1232, 1306 ft 03 01 3 ft 


|. j ET00350 


Oluns 


Law LW 






ET00350 


0140 


0048 ft 


02 


00 1 ft 


|j ET00350 


0150 


0035 ft 


09 


01 1 ft 


. . ET00350 


0151 


0046 ft 


09 


01 1 ft 


' J ETQ0350 


0123 


2201, 2301 A* 02 01 1 H 


| [ ET00350 


0100 


0543 ft 


09 01 1 H - 


•* f - 4. 

ET00350 

jjr ^ 


0095 


0310, 0315 ft 09 01 1 ft 


0 ETC0350 


0165 


0009 ft 


09 


01 1 ft 


^ ) ET00350 


0145 


0016 ft 


11 00 1 ft 


° ET00350 


0105 


0146 iM 


12 


01 1 ft 


H ET00350 

U 
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0375 


0437 ft 


03 


01 2 ft ft 


[| lTOo:*...o 


Batte 
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, , ETOCScO 

j | 


0140 


0055 ft 


02 


00 1 ft 


^ ET00360 


0155 


0047 W 


09 


00 1 ft 


|| ET00360 


0125 


3201 


02 


01 1 ft 


ET00360 


0125 


8901 ^ 


02 


01 1 ft 


|j ET00380 


0100 


0572 - 


69 


01 1 ft fM 


f , ET00360 
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0326 ft 


09 


01 V 1 ft 


^ ET00360 


0105 


0161 ft 
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DETAILED REFERRALS 

BATTERY-RESISTOR CIRCUIT FUNDAMENTALS 



ET00370 


Internal Resistance 


m 


CP 


ET00370 


0150 


0072 


44 


09 


01 


I 44 


ET00370 


0151 


0086 


44 


09 


01 


1 44 


ET00370 


0155 


0049 


44 


09 


00 


l 44 


ET00370 


0125 


3201, 


8901 44 02 


l 01 1 44 


ET00370 


0100 


0572 


44 


09 


01 


i 44 


ET00370 


0095 


0320 


44 


09 


01 


l 44 


ET00370 


0375 


2550 


44 


03 


01 


2 44 44 


ET0O3SO 


Resistor - 


Seri 


ss Circtiitii ID 


ET00300 


0140 


0070 


44 


02 


00 


4 # 


ET00300 


0150 


0068 


44 


09 


01 


2 H- 


ET00380 


0151 


0082 


44 


09 


01 


l ** 


ET00380 


0155 


0037 


44 


09 


00 


1 iW 


ET0G380 


0125 


2901 


44 


02 


01 


l & 


ET00300 


0100 


0559 


44 


09 


01 


3 H 


ETOO 300 


0095 


0316 


44 


09 


01 


1 *+ 


ET00300 


0165 


0020 


44 


13 


01 


1 # 


ET00300 


0145 


0018 


44 


11 


00 


t & 


ET00300 


0105 


0156 


44 


12 


01 


1 -# 



ET00300 0375 1262, 1356 44 03 01 3 44 44 




ET5011 



* ; 




DETAILED REFERRALS 

BATTERY-RESISTOR CIRCUIT FUNDAMENTALS 



ET00.T- j 


Kirchoffs Voltage Law. LW 


ET00390 


0140 


0081 


02 


00 


2 # 


ETG0390 


0150 


0070 M 


09 


01 


1 


ET00390 


0151 


0084 ++ 09 


01 


l H* 


ET00390 


0155 


0046 $$ 


09 


00 


1 


ET00390 


0125 


3301 ++ 


02 


01 


1 


ET00390 


0100 


0574 


09 


01 


1 ^ 


ET00390 


0165 


0054 & 


13 


01 


1 & 


ET00390 


0105 


0157 


12 


01 


2 H 


ET00390 


0375 


1741 & 


03 


01 


4 M 


ET0.040Q. 


Resistor Parallel Circuits ED 


BT0040C 


0140 


0009 M 


02 


00 


1 +* 


EI0040'* 


0150 


0075 H* 


09 


1 01 


2 *+ 


ET00400 


0151 


0090, 0094f* 09rj00 2 H* 


ET00400 


0155 


0030 ++ 09 


00 


t H 


ET00400 


0125 


2901 


02 


01 


l 


ET00400 


0100 


0570 & 


09 


01 


l # 


ET00400 


0095 


0317 ^ 


09 


01 


1 


ET00400 


0165 


0052 


13 


01 


l i¥ 


ET00400 


0145 


0026 & 




11 1 


oo l H 


ET00400 


0105 


0157 H* 


12 


01 


2 *+ 



ET00400 0375 1378, 2163 03 01 4 & & 



ET5011 
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ERIC 



l ^T m \ DETAILED REFERRALS 
BAT TEJtY-RES ISTOR CIRCUIT FUNDAMENTALS 



ET501I 



m 



ET00410 


Klrchoff's Current 


Law 


m 


ETQ0410 


0140 


00G6 ++ 


02 


00 


l 44 


ET00410 


0150 


0075 44 


09 


01 


1 44 


ET00410 


0151 


0092 44 


09 


01 


l 44 


ET00410 


0155 


0046 44 


09 


00 


1 44 


ET004X0 


0125 


3301 44 


02 


01 


l 44 


ET004T0 


0100 


0574 44 


09 


01 


l 44 


ETOCA.O 


0165 


0052 44 


13 01 1 


44 


ET0C4:e 


0145 


0026 44 


11 


00 


1 44 


ET004X0 


0105 


0157 44 


12 


01 


2 44 


ET00410 


0375 


1726 44 


03 


01 


2 44 44 


ET0041X 


Conductance CP 






ETQ04I1 


0150 


0076 44 


09 


01 


l 44 


ET00411 


0150 


0092 44 


09 


01 


1 44 4 ? 


ET00420 


Rests ton * .rcuits - Series/Pari 


ET00420 


0140 


0097 44 


02 


00 


l 44 


ET00420 


0150 


0079 44 


09 


01 


l 44 


ET00420 


0151 


0096 44 


09 


01 


l 44 


O 

rj 

O 

O 

ta 


0155 


0039 44 


09 


00 


1 44 


ETQ0420 . 


0125 


3001 44 


02 


01 


1 44 


ET00429 


0100 


0568 44 


09 


01 


2 44 


ET00420 


0095 


0322 44 


09 


01 


l 44 


ET00420 


0165 


0030, 0046 : 


13 01 1 44 


ET00420 


0145 


0024 44 


11 


00 


l 44 


ET00420 


010$ 


0159 44 

<* 


12 


01 


2 44 


ET00420 


0375 


2305 44 


03 


01 


3 44 44 
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a 

DETAILED REFERRALS 

BATTERY-RESISTOR CIRCUIT TOTDAMENTALS 
ET00430 Standard Resistors ED 

ET00430 0100 0543 09 01 1 44 ** 

ET00440 Practical Resistors ED 

ET00440 0125 3406 02 00 1 ^# 

% * 

ET00450 Resistor Color Code ED 



ET5011 




ETCC 50 


0145 


0013 44 


11 


00 


1 44 


ETOOi 30 


0375 


0930 44 


03 


01 


3 44 44 


ET00460 


DC Power CP 


MI 






ET00460 


0140 


0065 44 


02 


00 


l 44 


ET00460 


0150 


0058 44 


09 


01 


l 44 


ET00460 


0151 


0071 44 


09 


01 


l 44 


ET00460 


0155 


0043 44 


09 


00 


1 44 


ET00460 


0125 


2701 44 


02 


01 


l 44 


ET00460 


0100 


0577 44 


09 


01 


1 44 


ET00460 


0165 


0038 +4 


13 


01 


l 44 


ET00460 


0105 


0153 44 


12 


01 


l 44 


ET00460 


0375 


1572, 2222 44 03 01 3 44 44 


ET0G*61 


Efficiency DF CP 




EEOCS 41 


0150 


0057 44 


09 


01 


1 44 


ET00 *. « ; t 


0151 


0070 44 


09 


01 


1 44 44 


ET00470 


Maximum Power Transfer 


AT L» CP 


ET00470 


■ j it '■ 

0150 


0073 44 


09 


01 


1 44 


ET00470 


0151 


0088 44 


09 


01 


1 44 


ET00470 


0155 


0049 44 


09 


00 


1 44 


ET00470 


0125 


8901 44 


02 


01 


1 44 


ET00470 


0165 


0042 44 


13 


01 


1 44 44 
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ET5011 



DETAILED REFERRALS 

BATTERY-RESISTOR CIRCUIT FUNDAMENTALS 




ET0C480 Joule's Law LIJ 

ET00400 0125 2701 ft 02 01 1 ^ 

ET00400 0100 0552 ft 09 01 1 ft 

ET004C0 0095 0341 ft 09 01 1 ft ft 

ET00490 Voltage Dividers ED 
ET00490 0140 0102 ft 02 00 2 ft 

ET00490 0150 0003 ft 09 ,01 1 ft 

ET00490 0151 0100 ft 09 01 2 ft 

ET00490 0155 0044 ft 09 00 1 ft 

mom 0145 0029, 0032 ft 11 00 1 ft 
ETOO •: 5* * 0375 1887 ft 03 01 2 ft ft 

ET00500 Potentiometers ED IN 
ET00500 0151 0109 ft 09 01 1 ^ 

ET00500 0125 3401 ft 02 01 1 ^ 

BT00500 0100 0566 ft 09 01 1 ft 

ET00500 0095 0334 ft 09 01 1 ft 

ET00500 0165 0032 ft 13 01 1 ft 

EX00500 0375 2015 ft 03 01 3 ft ft 

ET00510 Simple Hardware ED 
ET00510 0155 0054 ft 09 00 1 ft ft 

ET00520 Simple Switch and fuse Circuits ED 
8T00S20 0140 0050 ft 02 00 2 ^ 

mzo 0375 1306 ft 03 01 2ft# 
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DETAILED REFERRALS 
MAGNETISM AMO MAGNETIC INDUCTION 



ET5011 



v.y- 

r 



ET00530 


WWJKBl'S ED 


Ft 








ET0Q530 


0140 


0110 


# 


02 


00 


1 


# 


ET00530 


0155 


0073 


# 


09 


00 


1 


# 


ET00530 


0125 


5701 


# 


02 


01 


1 


# 


BT00530 


0100 


0607 


* 


09 


01 


1 


# 


ET00530 


0150 


0109 


# 


09 


01 


1 


# 


ET00530 


0151 


0132 


# 


09 


01 


1 


# 


ET00330 


0375 


0001 


# 


03 


01 


1 


# # 


ET0Q540 


FLUX. 


FLUX DENSITY UW 


PE 


ESC? 34 0 


0150 


0116 


# 


09 


01 


2 


# 


ET0*;-'40 


0151 


0140 


# 


09 


01 


2 


# 


ET00540 


0100 


0612 


# 


09 


01 


1 


# 


ET00540 


0095 


0351 


# 


09 


01 


1 


# 


ET0054Q 


0375 


0068 


# 


03 


01 


2 


# # 


ET00550 


MMWItC MHHBXALS 




ED 


FD 


ET00550 


0140 


0114 


# 


02 


00 


1 


# 


BT00550 


0151 


0144 


# 


09 


01 


1 


# 


ET00550 


0150 


0120 


# 


09 


01 


1 




ET00550 


0125 


5501 


# 


02 


01 


1 # 


ET00550 


0100 


0678 


# 


09 


01 


1 


# 


ET00550 


0095 


0379 


# 


09 


01 


1 


# 


EP00S50 


0375 


0087 


# 


03 


01 


1 


# i 
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P-19 

DETAILED REFERRALS 



MAGNETISM AND MAGNETIC INDUCTION 



ET5011 



ET00560 FORCES ON MOVING CHARGES, TORQUES 
ET00560 0150 0150 # 09 01 1 # 

ET00560 0151 0176 # 09 01 1 # 

ET00560 0125 4101, 4601 # 02 01 2 # 

ET00560 0100 0612, 0608 # 09 01 31 4 

ET00560 0095 0350 , 0356 # 09 01 l # 

ET00560 0375 0024 # 03 01 1 # # 



PE LW 



ET00570 CYCLOTRON ED 



2IQ0570 0125 4201 s 4301, 4401 # 02 01 3 # 
Ft* 070 0100 0613 # 09 01 1 M 



ET00580 MAGNETIC FIELD PE, LW, PR 
ET00500 0140 0113 # 02 00 1 # 

ET00580 0151 0132 # 09 01 1 # 

ET00580 0150 0109 # 09 01 1 # 

ET00500 0155 0074 # 09 00 1 # 

ET00580 0125 3601, 4701 # 02 01 2 # 
ET00580 0100 0608 # 09 01 2 4 

ET00500 0105 0173, 0181 tf 12 01 1 # 
ET00580 0375 0032 M3 01 2 M 
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DETAILED REFERRALS 
MAGNETISM AND MAGNETIC INDUCTION 



ET5011 




a •' 

l , 



I 

I 

* 

i 

i 

i 



ET00590 PERMEABILITY DF FD 
ET00590 0150 0110, 0125 # 09 01 1 # 

ET00590 0151 0142, 0150 # 09 01 l # 

ET00590 0155 0001 # 09 00 l # 

ET00590 0125 5301, 5601 # 02 01 2 # 

W005C-0 0100 0670 # 09 01 1 # 

ETC*' 5s 0 0095 0379 # 09 01 1 # 

ETOOfOO 0375 0090 # 03 01 1 # # 

ET00600 SOURCES OF MAGNETIC FIELDS LW CP 

ET00600 0125 4001 # 02 01 1 # # 




'k ' 




'!• 



.1 




I 




ET00610 LAW OF MAGNETIC FOIES IN IK 
ET00610 0140 0111 # 02 00 1 # 

ET00610 0155 0073 # 09 00 2 # 

ETC0610 0125 5701 # 02 01 1 # 

ET00610 0100 0691 * 09 01 1 # 

ET00610 0105 0101 # 12 01 1 # 

ET00510 0375 0007 # 03 01 3 # # 



yo- 



AMFEBE'S RUU ID 
ftOOSSO 0125 4903 # 02 01 1 # 

ET00620 0100 0680 # 09 01 1 # 

ET00620 0105 0173 #12 01 1 ## 
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DETAILED REFERRALS 
MAGNETISM AND MAGNETIC INDUCTION 

ET00630 MAGNETIZATION CHARACTERISTICS FD CP 
ET00630 0150 0122 # 09 01 2 # 

ET00630 0151 0148 # 09 01 2 # 

ETOOfCO 0155 0082 # 09 00 1 # 

ET00C3O 0125 6001 # 02 01 1 # 

EX 00630 0100 0685 # 09 01 2 # 

ET00630 0095 0380 # 09 01 1 # 

ET00630 0375 0241, 0276 # 03 01 2 # # 

RT00640 MAGNETIC FIELD AROUND CONDUCTORS CP I.W 
ET00640 0140 0116 M2 00 t # 

ET00640 0150 0113 # 09 01 1 # 

ET00640 0151 0137 # 09 01 1 # 

ET00640 0155 0078 # 09 00 1 # 

ET00640 0125 5001, 5201 # 02 01 2 # 

ET00640 0100 0644 # 09 01 1 # 

ETQ0640 0095 0353 # 09 01 2 # 

0105 0173 # 12 01 l # 

ft 

Bloc#))' 0375 0196 » 0873 03 Oi 3 # # 

ET00650 ELECTRICAL ANALOGIES W 
ET00650 0125 6001, 6101 #$, 02 01 Z # # 

i 

ET00660 MAGNETIC SHIELDING ED LW 
ET00660 0150 0131 # 09 01 1 # 

ET00660 0151 0155 # 09 01 1 # 

ET00660 0155 0077 # 09 00 1 •.# 

ET00660 0375 0090 # 03 01 1 # # 
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DETAILED REFERRALS 
MAGNETISM AND MAGNETIC INDUCTION 



ET5011 



ET00670 FIELD OF A SOLENOID LW 



ET00670 0140 0118 # 02 00 1 # 



ET00670 0150 0115 * 09 01 1 # 

ET00670 0151 0139 # 09 01 1 # 



ET00670 0l55 0079, 0085 # 09 00 1 # 

BT00670 0125 5101 # 02 01 1 # 

ET00670 0100 0647 # 09 01 1 # 
ET00670 0095 0354 # 09 01 1 # # 



ET00680 FIELD OF A TORROID W 
ET0060Q 0150 0115 # 09 01 1 # 

ETOOcOO 0151 0139 # 09 01 1 * 

8X60680 0125 5101 # 02 01 1 # 




ET0Q680 0100 0650 # 09 01 1 # 

ET00680 0095 0352 # 09 01 1 # # 



ET00690 MAGNETIC CIRCUIT ED 
ET00690 0150 0132 # 09 01 3 # 

ET00690 0151 0156 # 09 01 3 # 

ET00690 0155 0033 # 09 00 1 # 

ET00690 0100 0700 # 09 01 1 # 

j 

HT00690 0095 0382 * 09 01 1 f 
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DETAILED REFERRALS 
MAGNETISM AND MAGNETIC INDUCTION 



IH 


ET00700 


LENZ’S LAW 




LW 






‘‘"O 


BT00700 


0140 


0121 


# 


02 


00 


1 # 


1 


ET00700 


0150 


0175 


0 


09 


01 


1 # 


1 


ET00700 


0151 


0204 


# 


09 


01 


1 0 




ET00700 


0125 


6901 


# 


02 


01 


1 0 


I 


ET00700 


0100 


0663 


# 


09 


01 


1 # 




ET00700 


0095 


0392 


0 


09 


01 


1 4 


■M 


BT00700 


0375 


0417 


4 


03 


01 


1 # 



ET5011 



ET00710 BIO-SAVART RELATIONSHIP W 
ET00710 0125 4901 # 02 01 l # # 




ET00720 AIR GAP LW CP 
ET00720 0150 0140 # 09 01 1 # 

ET00720 0151 0166 # 09 01 1 4 

ET00720 0100 0700 # 09 01 1 4 # 






ET00730 RELUCTANCE DF CP 
ET00730 0150 0117 0 09 01 1 4 

ET00730 0151 0142 # 09 01 1 4 

1X00730 0100 0702 4 09 01 1 4 

EX00730 0095 0382 4 09 01 14 4 




ET00740 INDUCED EMBV MAGNETIC INDUCTION LW CP 
ET00740 0140 0124 4 02 00 > 1 0 
*100740 0125 3601, 3001 # 02 01 2 » 

*100740 0100 0657 , 0666 # 09 01 1 # 
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DETAILED REFERRALS 
MAGNETISM AND MAGNETIC INDUCTION 



ET5011 



ET00740 INDUCED EMP - MAGNETIC INDUCTION LW CP (continued) 



1 # 

1 # 

1 # 

1 £ 

I # # 



ET00740 


0095 


0390 # 


09 


01 


ET00740 


0105 


0190 # 


12 


01 


ET00740 


0150 


0173 # 


09 


01 


ET007A0 


0151 


0202 # 


09 


01 


■ET0C7A } 


0375 


0890 # 


03 


01 


ET00750 


SELF 


INDUCTANCE LW < 


ET00750 


0140 


0134 # 


02 


00 


ET00750 


0150 


0177 # 


09 


01 


ET00750 


0151 


0206 # 


09 


01 


ET00750 


0125 


7201 # 


02 


01 


ET00750 


0095 


0404 # 


09 


01 


ET00750 


0105 


0190 # 


12 


01 


ET00750 


0375 


0453, 0918 


# ( 



* V i; 



BT00760 UNITS OP MEASUREMENT , PD * 

ET00760 <mo som : # >■ OS 01 1 # 

ETOCTcO 0151 0140 # 09 01 1 # 

■ i 

ETCOTtiO 0155 0080 # 09 00 ll # , ^ i 

ET00760 ; 0125 3901* 4001, 4602 # 02 01 3 # 
ET00760 0375 0453, 0090 # 03 01 1 # # 
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DETAILED REFERRALS 
MAGNETISM AND MAGNETIC INDUCTION 



ET5C11 



ET007*f3 MUTUAL INDUCTANCE LW CP 
ET00770 0140 0123 # 02 00 1 # 

ET00770 0095 0405 # 09 01 1 # 

ET00770 0375 0439, 0924 # 03 01 3 # 



ET00780 FARADAY'S LAW LW 



ET00780 


0100 


0659 


# 


09 


01 


1 


# 


ET00780 


0095 


0391 


# 


09 


01 


1 


# 


ET00780 


0145 


0169 


# 


11 


00 


1 




ET00780 


0105 


0169 


# 


12 


01 


1 


# 


ET00780 


0150 


0175 


■# 


09 


01 


1 


# 


ET00780 


0151 


0204 


# 


09 


01 


1 


# # 


ETQ0790 


B, H, 


ft RELATIONS 


LW 


, DF 


ETO07OO 


0150 


0119 


# 


09 


01 


1 


# 


ET007S0 


0151 


0148 


# 


09 


01 


2 


# 


ET00790 


0125 


6801 


# 


02 


01 


1 


# 


ET00790 


0100 


0682 


# 


09 


01 


1 


# 


ET00790 


0095 


0378 




09 


01 


1 


# # 


ET00800 


PRACTICAL PROBLEMS, 


, EXAMPLES, CIRCUITS 


ET00800 


0150 


0132 


# 


09 


01 


2 


# 


ET00800 


0151 


0156 




09 


01 


2 


# 


ET00800 

b . ■■ 


0155 


0035 


* 

is 


09 


00 


1 


# 


ET00800 


0375 


0282 


# 


03 


01 


2 


# # 
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F-27 



DETAILED REFERRALS 
GENERATOR ACTION . 



ET50I1 



ETQ0840 Basle Construction ED 



ET00040 


0140 


0143 


02 


00 


1 


BT00C40 


0150 


0243 


09 


01 


1 i¥ 


ETOOii/, » 


0151 


0281 M 


09 


01 


1 9*1* 


ETOOSsO 


0155 


0093 i¥ 


09 


00 


1 


ET00040 


0100 


0668 & 


09 


01 


1 l¥ 


ET00840 


0095 


0406 $$ 


09 


01 


1 


ET00340 


0375 


0665 


03 


01 


1 tr & 


ET00850 


Commutator Action 


ED 


ET 


ETQ0850 


0140 


0149 & 


02 
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01 1 # 


ET01252 


0100 


0706 # 09 


01 1 # 


ET01252 


0375 


0918, 1472 


# 03 01 2 # 


ET01252 


0105 


0190 # 12 


01 1 # # 


ET01255 


Mutual Inductance 


CP LW 


ET01255 


0140 


0128 # 02 


<00 1 # 


ET01255 


0150 


0390 # 09 


01 1 # 


ET01255 


0151 


0204, 0431 


# 09 01 1 # 


ET01255 


0155 


0168 # 09 


00 1 # 


ET01255 


0095 


0405 # 09 


01 i # 


ET01255 


0375 


0924, 1481 


# 03 01 2 # 


ET01258 


Coupling and Coupling Coefficient 


ET01258 


0150 


0389 # 09 


01 1 f 


ET01258 


0151 


0459 # 09 


01 1 # 


ET01258 


0155 


0169 # 09 


00 1 # * 











ET01261 

BT01261 

ETOI261 

ET01261 

ET01261 

ET01261 

ET01261 

ET01264 
ETC 1264 
ET01264 
BT01264 

ET01265 

ET01265 

ET01265 

£701265 

ET01267 

ET01267 

ET01267 

£701267 
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DEIAIUSD RBFERHA1S 
Types of Transformers ED 
0140 0237 # 02 00 1 # 

0150 0331, 0388, 0394 # 09 01 2 

0151 0434, 0442, # 09 01 2 * 

0155 0171, 0180 # 09 00 1 # 

0100 0741 # 09 01 1 # 

0375 1531 # 03 01 1 # # 



Impedance Ratio DF W 

0150 0382 # 09 01 1 # 

0151 0434 # 09 01 1 # 

0375 1551 # 03 01 1 # # 

Impedance Hatching AT CP 

0150 0383, 0388 * 09 01 1 # 

0151 0438, 0443 # 09 01 1 * 

0155 0174 # 09 00 1 M 

t 

Voltage erd Current Ratios OF LW 

0150 0382 # 09 01 1 # 

0151 0434 # 09 01 1 # 

0375 1531 t 03 01 1 # # 
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DETAILED REFERRALS 
TRANSFORMERS 



KT01270 


Phase Angle CP 


LW 




ET0I270 


0375 


1566 # 03 


01 


1 # # 


ET01273 


Transformer Losses 


ET, 


LW, AT 


ET01273 


0150 


0385 # 09 


01 


1 # 


ET01273 


0151 


0439 # 09 


01 


1 # 


ET01273 


0375 


1576 # 03 


01 


1 •# # 


ETOI276 


Ideal/ 


Practical Transformer** El> 


ETC 1276 


0140 


0231 # 02 


00 


1 # # 


ET01279 


Transformer Applications 


ED ET 


ET0I279 


0150 


0384 # 09 


01 2 


i 4 


ET01279 


0151 


0438 # 09 


01 3 


l # 


ET01279 


0155 


0172 4 09 


00 2 


4 


ET01279 


0375 


1603 # 03 


01 1 


# # 



2101282 


Testing a Transformer 


ET 


ET0r82 


0150 


0385 


4 09 


01 3 


L # 


ET01282 


0151 


0439 


# 00 


01 1 


t # 


ET01282 


0375 


1645 


# 03 


01 31 


l * 
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BIO 1285 
BIO 1285 
BIO 1285 
BIO 1285 



BIO 1288 
BIO 1288 
BIO 1288 
BIO 1288 
BIO 1288 
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DETAILED REFERRALS 
TRANSFORMERS 



Power and Efficiency CP BF 
0125 8205 # 02 01 1 4 

0060 * 11 00 2 # 

# 12 01 1 # 



ET01286 Power Transformer Color Code ED 
ET01286 0375 1672 # p3 . 01 2 * # 



Vector Techniques AT 

0251 4 02 00 2 # 

0276 # 09 01 3 # 

0151 0320 * 09 01 3 # 

7403 # 02 01 2 # # 



T5011 



IP 
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ila mmMMi 
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DETAILED REFERRALS 
CAPACITANCE 



ET61290 CHARGE AND DISCHARGE 



1 


ET01290 


0140 


0208 


# 


02 


00 


1 


ET01290 


0150 


0223 


# 


09 


02 


1 


ET01290 


0151 


0258 


# 


09 


02 


1 


ET01290 


0155 


0106, 


0116 


# 


09 


1 


ET01290 


0100 


0715 


# 


09 


01 


I 


ET01290 


0095 


0419 


# 


09 


01 


9 


ET01290 


0186 


0010, 


0019 


# 


13 


i 


ET01290 


0375 


1143 


# 


03 


01 


i 


ET01295 


TIME CONSTANT 


CP 


AT 




p 


ET01295 


0150 


0225 


# 


09 4 


01 


■ 


ET01295 


0151 


0260 


# 


09 


01 


i 


ET01300 


DIELECTRICS 


ED 






i 


ET01300 


0140 


0206 


# 


02 


© 

O' 



ET01300 0150 
ET01300 0151 
ET01300 0155 
ET01300 0125 
ET01300 0100 
ET01300 0095 
ET01300 0160 
BT01300 0375 



0212,0221 

# 



0109 



0523 

0417 

0040 



# 

# 

# 



# 



# 

09 

09 



1170, 1230 



09 

09 

13 

4r 



09 



01 



1 

2 

2 

00 

1 

1 



1 

1 



1 



1 

2 

1 

3 

2 

1 



# 

# 

2 

# 

# 

3 



# 

# 



03 



# 

1 

# 

# 

# 

# 

# 

# 

1 



# 



# 



# # 



# 
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ET013X0 


UNITS 


OF MEASUREMENT 




FD 


ET01310 


0140 


0213 






02 


00 


ET01310 


0150 


0216 


# 


09 


01 


BT01310 


0151 


0250 




09 


01 


ET01310 


0155 


0107 


# 




09 


00 


ET01310 


0125 


1703 






02 


01 


ET01310 


0095 


0416 


# 




09 


01 


ET01310 


0160 


0051 


# 




13 


01 


ET013I0 


0145 


0066 


# 




11 


00 


ET01310 


0375 


1162 


ir 




03 


01 


ET01320 


FORMULAS FOR 


CAPACITOR DESIGN 


ET01320 


0140 


0206 






02 


00 


ET01320 


0150 


0214 


# 




09 


01 


ET01320 


0151 


0248 


# 




09 


01 


ET01320 


0155 


0105 


# 




09 


00 


ET01320 


0125 


1701 


# 




02 


01 


ET01320 


0100 


0516 


# 




09 


01 


ET01320 


0105 


0138 


# 




12 


01 


ET01320 


0375 


1170 


# 




03 


01 


ET01330 


VOLTAGE, CHARGE RELATIONS 




ET01330 


0150 


0216, 


0236 






09 


ET01330 


0151 


0250, 


0272 




# 


09 


ET01330 


0100 


0515 


# 


09 


01 


1 


ET01330 


0005 


0415 


# 


09 


01 


1 


ET01330 


0186 


0005 


# 


13 


01 


1 


ETQ1330 


0105 


0137 


#• 


12 


01 


1 


ET01330 


0375 


1162 


# 


03 


01 


i 






1 

1 

1 

1 

1 

1 

1 

l 

1 



PD 

2 

2 

2 

2 

1 

2 



31 

.1 



LW 



01 



# 

# 

# 

# 

# # 



•T5011 



# 

# 

# 

# 

# 

# 

# 

# # 
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# 
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# 

# 

# 

# # 



2 # 
2 # 
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ET01340 


PHASE 


RELATIONS 


m 




ET01340 


0140 


0216 # 


02 


00 


ET0J.340 


0150 


0235 # 


09 


01 


ET01340 


0151 


0272 # 


09 


01 


ET01340 


0155 


0146 # 


09 


00 


ET0I340 


0100 


0729,0736 


# 


09 < 


ET01340 


0095 


0430 i’i 


09 


01 


ET01340 


0375 


124S * 


03 


01 



ET01350 SERIES/ PARALLEL CONNECTIONS 



1 

1 

1 

1 



1 

2 



# 

# 

# 

$ 

1 

# 

# # 



ET01350 


0140 


0219 


# 


02 


00 


1 


# 


ET01350 


0150 


0221 


# 


09 


01 


1 


# 


ET01350 


0151 


0255 


# 


09 


01 


1 


# 


ET01350 


0155 


0112,0 


H22 


# 


09 


00 


2 


ET01350 


0095 


0418 




09 


02 


1 


$ 


ETC1350 


0175 


0032 


# 


13 


01 


2 


# 


ET01350 


0145 


0072 


# 


21 


00 


1 


# 


ET0JL350 


0105 


0138 


# 


12 


01 


1 


# 


ET01350 


0375 


1317 


# 


03 


02 


2 


# 


ET01360 


CAPACITIVE REACTANCE OF, 


at, m 






ET01360 


0140 


0217 




02 


00 


1 


# 


ET01360 


0150 


0272 


# 


09 


01 


1 


# 


ET01360 


0152 


0321 


# 


09 


00 


1 


# 


ET01360 


0155 


0126 


# 


09 


00 


1 


# 


BT01360 


0200 


0726 




09 , 


00 


2 


# 


ET01360 


0095 


0430 


# 


09 


02 


1 


# 


ET01360 


0175 


0028 




13 


01 


2 




ET01360 


0105 


0197 


# 


13 


do 


i 


# 


ETG13S0 


0375 


1307 


i .*> , 


03 


01 


2 





# 



# 



ET5011 



,7 



# 












1 ! ' 




,1 



" Wi Villn V ..! irr n 
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O | 

ERIC 



BT01380 


ENERGY 


CP 


uw 










ET01330 


0X40 


02 2 X 


it 


02 


00 


X 


# 


ET01380 

* jS» 


0151 


0270 


# 


09 


OX 


X 


# 


ET01380 


0X50 


0234 


# 


09 


OX 


X 


# 


ET01380 


0095 


0420 


# 


09 


01 - 


X 


# 


ET01380 


0X60 


005 X 


# 


13 


01 


X 


# 


ET01385 


POWER 


CP 


m 










ET01385 


0X50 


03X5 


# 


09 


OX 


X 


# 


ET01385 


0X51 


0350 


# 


09 


OX 


1 


# 


ET01390 


* VOLTAGE 


RATINGS 


FD 








ET01390 


0X40 


0223 




02 


00 


X 


# 


ET01400 


PRACTICAL CAPACITORS 




ED 






ET01400 


0155 


0X05 


# 


09 


00 


2 


# 


ET0J400 


0095 


04X7 


# 


09 


01 


X 


$ 


ET01400 


0145 


0065 


# 


IX 


00 


X 


# 


BT0X410 


R-C CIRCUITS 


ED 










ET0141Q 


0140 


0274 


# 


02 


00 


x 


# 


ET014X0 


0150 


0224 


# 


09 


ox 


X 




ET0X4X0 


0151 


0259 


# 


09 


ox 


X 


# 


ET0X4X0 


0155 


0X53 


# 


09 


00 


X 


# 


ET0X4X0 


0100 


07X4 


# 


09 


ox 


1 


# 


ET0X4X0 


0095 


0430 


# 


09 


ox 


X 


ET 0X410 


0186 


0024 


# 


13 


01 


1 


# 


ET0X4X0 


0145 


0070 


# 


XX 


00 . 


X 


# 


ET01410 


0105 


0X98 


# 


\2 


00 


I 


# 


BT0X4X0 


0375 


0231, 


12X5 


# 03 


01 


4 « 


* # 



ET5011 



# 



M 

m : 



mm 
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ET5011 



ETC 14 20 


PHASE 


DIAGRAMS 


ED 


CP 






ET01420 


0140 


0217# 


02 


00 


1 


IX 

•rr 


ET01420 


0150 


0318# 


09 


01 


1 




ET01420 


0151 


0362# 


09 


01 


1 


# 


CT01420 


0100 


0728# 


09 


01 


1 


# 


ETC 1420 


0095 


0430# 


09 


01 


1 


# 


ETC 1420 


0186 


0026# 


13 


01 


1 


# 


ET01420 


0105 


0199# 


12 


00 


1 


# 


ET01420 


0375 


0262,1232# 


03 


01 


3 



ETC 14 30 


COIOR CODE 


Ed 






ET01430 


0140 0315# 


02 00 


2 


# 



M JX 

W Tf 



ET01430 0145 



0063# 11 



00 



1 
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DETAILED REFERRALS 
RCL AND RESONANCE 



ET5011 



ET01440 RCL PHASE RELATIONSHIPS AT LW 



ETG1440 


0140 


0279 


# 


02 


00 


1 


# 


ET01440 


0155 


0159 




09 


00 


1 




ETC1440 


0150 


0278 




09 


01 


1 


# 


ET01440 


0151 


0344 


# 


09 


01 


1 


# 


ET01440 


0125 


7801 


# 


02 


01 


1 


# 


ET01440 


0100 


0732 


# 


09 


01 


1 


# 


ET01440 


0145 


0086 


* 


11 


00 


1 


# 


ET01440 


0185 


0010, 


0032 


# 13 


01 1 4 


ET01440 


0375 


1010, 


1677, 


1856 


4 


f 03 01 


ET01450 


IMPEDANCE 


DF 


AT 


CP 


ET01450 


0140 


0284 


# 


02 


00 


1 




ET0I450 


0155 


0158 


# 


09 


00 


1 


# 


ET0145Q 


0150 


0335 




09 


01 


2 


# 


ET01450 


0151 


0409 


# 


09 


01 


1 


# 


ET01450 


0125 


8002 




02 


01 


1 


# 


ET01450 


0100 


0733 




09 


01 


1 


# 


ET01450 


0095 


0429 




09 


01 


1 


# 


ET01450 


0145 


0079 


# 


11 


00 


1 




ET014S0 


0185 


0009, 


0024 


# 13 


01 1 # 


ET014S0 


0105 


0198 




12 


01 


1 


# 


ET01450 


0375 


1677, 


1856 


# 03 


01 3 # 



# # 



*101460 

ET0JL460 

*101460 

*101460 

*101460 

*101460 

*101460 

*701460 

*101460 

*101460 

*101460 

*101470 

8101470 

*101470 

*101470 

*101470 

£101470 

*101470 
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DETAILED REFERRALS 
RCL AND RESONANCE 



CONDITION FOR MINENDH * AI CP VH 



0140 


0284 


# 


02 


00 


l 


# 


0155 


0154 


# 


09 


00 


1 


# 


0150 


0359 


# 


09 


01 


1 


# 


0151 


0410 


# 


09 


01 


1 


# 


0125 


8002 


# 


02 


01 


1 


# 


0100 

t 


0733 


# 


09 


01 


1 


# 


0095 


0429 


# 


09 


01 


1 


# 


0145 


0079 


# 


11 


00 


1 


# 


0165 


0009 


# 


13 


01 


1 


# 


0375 


0862 


# 


03 


01 


1 


# # 


RESONANCE 




CP 








0140 


0283 


# 


02 

i 


00 


1 


# 


0150 


0370 


# 


09 

* j 


Oji. 


2 


.0 


0151 


0411 


# 


09 


01 


1 




0165 


0004 


# 


13 


01 


1 


# 


0105 


0198 


# 


It 


01 


1 


# 


0375 


1022 


♦ 


<* 


01 


2 


# # 
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DETAILED / REFERRALS 
RCL AMD RESONANCE * 



ET5011 



EX01A90 RESONANCE CURVE ED AT 



ET01490 


0140 


0291 # 


02 


00 


1 


# 


ET01490 


0155 


0156 # 


09 


00 


1 


# 


ET01490 


0150 


0361 # 


09 


01 


1 


# 


ET01490 


0151 


0410 # 


09 


01 


1 


# 


ET01490 


0100 


0736 # 


09 


01 


1 


# 


ET01490 


0095 


0433 # 


09 


01 


1 


# 


ET01490 


0145 


0088 # 


11 


00 


1 


# 


ET01490 


0105 


0037 , 0040# 13 01 


1 # 


ET01490 


03/5 


1044, 1723 


# 03 


01 2 # # 


ET01510 


SELECTIVITY 


DF 


AT 






ET01510 


0150 


0367 # 


09 


01 


1 


# 


ET0151C 


0151 


0417 * 


09 


01 


1 


# 


ET0151C 


0145 


0080 # 


11 


00 


1 


# 


ET01510 


0185 


0015, 0033, 


Of 48, 


0056 # 13 01 


ETO 1530 




q ■ nr 


AT 


•*» 






ET01530 


0140 


0290 # 


02 


00 


1 


# 


ssomo 


0155 


0163 ,# 


09 


00 


1 


# 


ETO 15:10 


0150 


0363 # 


09 


01 


1 


# 


ETO 1530 


0151 


0413, 0420 # 09 


01 2 # 


ETO 1530 


0145 


0079 # 


11 


00 


] 


L # 


ETO 1530 


0185 


0013, 0027, 


0048 


4 


\ 13 01 3 # 


ETO 1530 


0375 


1050, 1876 


# 03 




01 2 # # 



' • i i : 



8X01540 

8X01540 

8X01550 

8X01550 

8X01550 

ET01550 

8X01550 

8X01550 

8X01550 

8X01550 

8X01550 

8X01560 

8X01560 

8X01560 

8X01560 

8X01560 

8X01560 

ET01560 

8X01570 

8X01570 

8X01570 

8X01570 

BXG1570 

8X01570 
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DETAILED REFERRALS 
RCL AND RESONANCE 

TIME CONSTANT CP AT 
0155 0160 # 09 00 1 # # 



SERIES RESONANCE CP LW 



0140 


0208 # 


02 


00 1 


# 


0155 


0154 # 


09 


00 1 


# 


0150 


0361 # 


09 


01 1 


# 


0151 


0411 # 


09 


01 1 


# 


0100 


0737 # 


09 


01 1 


# 


0145 


0078 # 


11 


00 1 


# 


0105 


0007 # 


13 


01 3 


# 


0375 


0846 # 


03 


01 2 


# # 


PARALLEL RESONANCE CP 


Uf 


0155 


0156 # 


09 


00 1 


w 


0150 


0369 # 09 


01 1 


# 

• 


0151 


0418 # 


09 


01 1 


# 


0145 


0085 # 


11 


00 1 


# 


0185 


0019 # 


13 


01 3 


# 


0375 


1722 44 


03 01 1 


L 44 


BANDWIDTH CP 


W 






0140 


0293 # 


02 


00 1 


# 


0151 


0417 # 


09 


01 1 


# 


0150 


0370 # 


09 


01 1 


# 


0185 


0015, 0033 


13 01 


l # 


0375 


1050, 1825, 


1890 # 


03 












DETAILED REFERRALS 
RCL AND RESONANCE 

ET01580 1/2 POWER POINTS DP CP 

2T01580 0140 0292 # 02 00 1 # 

RTG15G0 0150 0368 # 09 01 1 # 

ET01580 0151 0418 # 09 01 1 # 

ET01580 0375 1076, 1890 # 03 01 2 # # 

ET01584 RESISTIVE AND REACTIVE POWER CP LW 
ET01584 0150 0318 # 09 01 2 # 

EI0150* 0151 0361 # 09 01 1 # 

ET01584 0375 1900 # 03 01 2 # # 

ET01585 POWER FACTOR UP AT 
ET01585 0150 0321 # 09 01 3 # 

ET01585 0151 0367 # 09 01 2 # # 

ET01590 PRACTICAL APPLICATIONS ED 
ET01590 0150 0370 # 09 01 1 # 

ET01590 0151 0420 # 09 01 1 # 

ET01590 0145 0078, 0085 # 11 00 1 # 

ET01590 0185 0064 # 13 01 1 # 

BT01590 0375 1120, 1894 # 03 01 2 # # 












DETAILED REFERRALS 
Measuring Instruments 



ET01600 


BASIC 


METER MOVEMENTS 


IN 


STOIC 30 


0150 


0154 , 


0167 


# 09 


01 1 


ET01600 


0151 


0179 


# 


09 


01 


1 


# 


ET01600 


0155 


0343 


# 


09 


00 


1 


# 


ET01600 


0125 


6301 


# 


02 


01 


1 


# 


ET01600 


0100 


0548 


# 


09 


01 


1 


# 


ET01600 


0095 


0366 


# 


09 


01 


1 


# 


ET01600 


0165 


0034 


# 


13 


01 


1 


# 


ET01600 


0105 


0185 


# 


12 


01 


1 


# # 


ET01601 


D'ARSONVAL MOVEMENT 


m 




ET01601 


0140 


0154 


# 


02 


00 


2 




ET01601 


0151 


0179 


# 


09 


01 


1 


# 


ET0X6Q1 


0150 


0153 


# 
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If Hg. changes from a gas weighing 12 grans, to a solid, 
how many grans will Hg. weigh when It is in its solid 
phase? 



X) 45 gras. 

2) 64 gms* 

3) 32 gms* 

4) 48 gns* 



The core or nucleus of on atom consists of 
which hove and 



charges 



respectively* 

1) Protrono and neutrons; positive sero* 

2) Positron and a neutron; positive sero* 

3) Positron and on electron; positive negative* 

4) Protron and a positron; positive positive* 



In the Millikan experiment, the oil drop presuoably obtained 
its negative charge via: 



X) The electric field* 

2) Induction* 

3) Friction* 

4) Heating* 



A Substance that cannot be broken down into simpler 
substances is called a (an): 



1) Molecule* 

2) Element* 

3) Compound* 

BT00050 A Material which will not make a good permanent magnet 1st 

1) Steel* 

2) Nickel* 

3) Cobalt* 

\ 4) Soft iron* 
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ET50I1 

A positive charge nay bo created by the removal of 

1) Protons* 

2) Electrons* 

3) Neutrons* 

4) Mesons* 

Which of the following could not be considered an ion? 

1) A neutron* 

2) A positron* 

3) A negatively charged aton* 

4) A positively charged atom* 
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If the charge on one body is multiplied by 7 and the charge 
on a second body is halved, what is the change in the force 
between then when the distance is doubled? 

1) 0*414 units* 

2) 0*875 units* 

3) 0*916 units* 



4) 1*22 units* 

The diagram below shows a cross section of a hollow metal 
body* Where is the greatest charge density? 



1) A 
2} B 

3) C 

4) D 





A neutral electroscope ie charged by bringing it into contact 
with a positively charged rod* What charge will appear on the 
leaves of the electroscope? 



1) Negative* 

2) Positive* 

3) Neutral* • 
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